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1.0 INTRODUCTION 

ABB Environmental Services, Inc. (ABB-ES), was contracted by the Naval Facilities 
Engineering Command, South Division (SOUTHNAVFACENGCOM) to prepare a Contamina­
tion Assessment Plan (CAP) for the Defense Fuel Supply Point (DFSP), Hanahan, 
South Carolina. The purpose of the CAP is to outline a field investigation and 
sampling program that will assess the source and extent of petroleum contamina­
tion along the eastern and western boundaries of the site. The investigation and 
subsequent report will be presented by SOUTHNAVFACENGCOM to the South Carolina 
Department of Health and Environmental Control (SCDHEC) for review. The 
following report presents the site location, summarizes previous investigations, 
and dev~lops the rationale for the proposed monitoring plan to be implemented 
under the Contamination Assessment (CA) . 
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2. 0 BACKGROUND 

2.1 SITE DESCRIPTION. The DFSP site is located approximately 3.5 miles east of 
Charleston Air Force Base within the city limits of Hanahan, South Carolina 
(Figure 1) . The site occupies approximately 36 acres just east of North Rhett 

Avenue. Immediately north of the DFSP facility is a residential community called 
Gold Cup Springs Subdivision (Figure 2). The areas to the west and south of the 
site are comprised mainly of light industry. Immediately east of the site is a 
U.S. Army-Navy Reservation. The facility contains seven, 70, 000-barrel capacity, 
aboveground storage tanks, truck loading stands, and several buildings. Each 
tank is constructed of welded steel with a floating roof and is surrounded by an 
earthen.berm. The primary product handled at the facility is JP-4 jet turbine 
fuel. 

The DFSP facility is owned and operated by the Defense Logistics Agency, 
Alexandria, Virginia, and the facility property is owned by the U.S. Air Force. 
Environmental investigations and remedial activities at the site are being 
performed by SOUTHNAVFACENGCOM. 

2.2 SITE HISTORY. In September 1975, a leak developed in the bottom of storage 
tank No. 1 immediately after it had been cleaned and put back in service. 
Approximately 83,000 gallons of JP-4 jet fuel were lost before a water bottom was 
put in the tank. Leakage was confirmed to be the cause of the loss. The lost 
fuel reached the shallow, surficial aquifer and migrated northward into the Gold 
Cup Springs Subdivision, a.subdivision of approximately 75 homes . 

In November 1975, the U.S. Army Environmental Hygiene Agency (US.AEHA) from 
Aberdeen Proving Ground, Maryland, was brought in to investigate the site. 
Monitoring wells were .installed to delineate the· contamination and a well point 
system was constructed in December 1975 to extract the fuel from the groundwater 
and soils. The well point system became impractical by January 1976. A 
collection ditch was built along the northern border of the site to collect the 
remaining fuel. A second well point system was installed in March 1976 and was 
operated until April 1976. It was estimated that approximately 25 percent of the 
lost fuel was recovered by these operations. 

In June. 1980, the Defense Fuel Support Center (DFSC) contracted Dames and Moore 
to conduct a field investigation and monitoring program to assess the extent of 
groundwater contamination at the DFSP facility and in the Gold Cup Springs 
Subdivision, north of the facility. Dames and Moore installed 17 monitoring 
wells and collected groundwater samples from these wells for pH, specific 
conductance, total organic carbon, oil and grease, and diethylene glycol 
monomethyl ether (a fuel·system icing inhibitor) analyses. The study concluded 
that hydrocarbon-related contamination was present in minimal amounts and was 
dispersed around the site. Past fuel recovery, chemical and biological 
processes, and natural dilution had reduced groundwater contamination. 

In 1985, samples from additional monitoring wells installed by Science 
Applications International Corporation and sampled by General Engineering 
Laboratories, revealed JP-4-related compounds, including benzene, ethyl benzene, 
toluene, and xylenes (BETX) in an off-site wells. In additional studies 
conducted by McClelland Engineers, Inc., in 1986 and RMT, Inc., in 1987, JP-4-
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related compounds were detected in the groundwater, surface water, soil, and 
sediment within the Gold Cup Springs Subdivision. In addition, air monitoring 
studies conducted by RMT, Inc., in 1987 identified some contamination of the air 
in subdivision homes and throughout the neighborhood. 

In October 1987, ICF-Clements Associates, Inc., prepared a Risk Assessment for 
the DFSP facility. The results were that inhalation and ingestion of contamina­
tion associated with the facility, most notably benzene, could pose a potential 
cancer risk of greater than 1 in 1 million and that exposure to chemicals, while 
swimming in pools filled with contaminated groundwater, may result in significant 
risk. Exposure to noncarcinogens (most notably total xylenes) may also result 
in a hazard index greater than 1. 

As a result of the investigations at the site, bioremediation was selected as the 
cleanup technique. The U.S. Geological Survey (USGS) is currently operating and 
monitoring the bioremediation system at the site. 

In addition to the 83,000-gallon fuel leak at tank No. 1, other areas of the 
facility have been found to be contaminated with petroleum hydrocarbons. Small 
spills and leaks are the likely contributors of contamination in these areas. 
The USGS performed an initial site screening of the site using a passive soil gas 
survey in 1990. The USGS report (1991) concludes that an assessment of 
contamination delineation should be performed along the eastern and western parts 
of the facility. 

2.3 HYDROGEOLOGY 

2.3.1 Regional Hydrogeology The Charleston, South Carolina, area is underlain 
by four water bearing zones. These zones include the surficial water table 
aquifer, the Tertiary Aquifer System, the Black Creek Aquifer, and the Middendorf 
Aquifer. 

The Coastal Plain·of South Carolina, which includes Charleston, consists of a 
series of complex, interbedded unconsolidated to partially consolidated 
sedimentary formations of Late Cretaceous to Quaternary age. Surficial sediments 
within the study area consist of a variable sequence of sand, silt, and clay with 
a basal:conglomeratic layer containing phosphate nodules that are a part of the 
Ladson Formation. The formation averages about 30 feet in thickness. These 
sediments were deposited as a result of a series of sea level encroachments and 
recessions that occurred during the Pleistocene epoch (Siple, 1946.) 

The surficial water table aquifer is contained within the unconsolidated 
sediments of the Ladson Formation. The aquifer is recharged largely by the 
infiltration of precipitation over the area. Locally, the aquifer may be 
recharged by seepage from the underlying Santee Limestone in areas where the 
Cooper Formation is absent. Discharge from the surficial aquifer occurs 
principally by evapotranspiration and through natural seepage to surface water 
bodies. Shallow wells account for only a small amount of discharge from this 
aquifer and vertical migration into underlying aquifers is limited by the Cooper 
Formation. Depth to the water table of the surficial aquifer ranges from 3 to 
15 feet below land surface (bls) and generally reflects changes in the local 
topography. Well yields average approximately 85 gallons per minute (gpm) with 
reported transmissivities between 600 and 1, 3_40 feet squared per day (ft2/day) 

· .. ,, .. ~ 
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(Park, 1985) . 
concentrations . 

The groundwater is commonly acidic and may contain high iron 

Unconformably underlying the Ladson Formation and forming the lower confining 
unit of the surficial aquifer and upper confining unit of the Tertiary Aquifer 
System is the Cooper Formation of Oligocene age. The Cooper Formation is a 
massive sandy, phosphatic limestone that is uniform in color and texture. The 
Cooper Formation requires only a few feet of thickness to effectively retard 
vertical groundwater flow. 

Underlying the Cooper Formation and compr~s~ng the Tertiary Aquifer System are 
the Santee Limestone of Eocene age and the Black Mingo Formation of Paleocene 
age. The Santee Limestone consists of a creamy-white to gray, slightly 
glauconitic lime mudstone to marl. The unit ranges from 60 to 80 feet thick in 
the project area (Park, 1985) . Wells tapping this unit yield between 200 and 500 
gpm and are mostly under artesian conditions. The Tertiary Aquifer System is 
recharged by infiltration in updip outcrop zones inland of the project area. 
Groundwater flow in the aquifer is to the southeast under relatively flat 
regional hydraulic gradients (Aucott and Speiran, 1985) . Excessive hardness and 
high iron and fluoride concentrations are common in the groundwater of the Santee 
Limestone. Brackish water can be found at the coastal margin of Charleston 
County. 

The Black Mingo Formation underlies the Santee Limestone and is composed of 
limestone, green to gray argillaceous sand, and dark-gray to black clay. This 
formation is approximately 400 feet thick in the project area (Park, 1985) . This 
formation is hydraulically connected to the Santee Limestone and is the lowest 
unit of the Tertiary Aquifer System. The sands of the Black Mingo Formation 
constitute the major water-bearing strata. Well yields average approximately 230 
gpm. Transmissivities in this unit range from 500 to 3,700 square feet per day 
(ft2/day) and hydraulic conductivities range between 29 to 170 ft/day (Park, 
1985) . 

Underlying the Black Mingo Formation approximately 700 feet below mean sea level 
(msl) are the Peedee, Black Creek, and Middendorf Formations of Late Cretaceous 
age. These formations consist of interbedded sand, silt, and clay with 
occasional limestone. Each of these formations is capable of producing 
groundwater under artesian pressure; however, the major water bearing zones are 
the Black Creek Aquifer in the Black Creek Formation and the Middendorf Aquifer 
in the Middendorf Formation. 

The lower part of the Black Mingo Formation and the Peedee Formation contains 
sufficient clays and silts to form an effective vertical hydraulic barrier 
between the upper Tertiary Aquifer System and the lower Black Creek Aquifer. 
Another confining unit exists in the lower Black Creek Formation and upper 
Middendorf Formation to separate the Black Creek Aquifer from the Middendorf 
Aquifer. Hydraulic conductivity in the Black Creek Aquifer has been estimated 
at 2 to 59 ft/day with a storage coefficient of 104 (Park, 1985) . Groundwater 
flow direction in the Black Creek Aquifer is to the east. The Middendorf Aquifer 
is the most productive of the two aquifers with groundwater flow to the east­
northeast under a gentle regional hydraulic gradient (Aucott and Speiran, 1985) . 
Both aquifers contain potable water; however, in some areas water quality may 
have excessive concentrations of dissolved sodium, bicarbonate, and fluoride. 
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The basement rock in the region is Triassic in age and occurs approximately 3, 000 
feet below msl (Park, 1985) . 

2.3.2 Site Hvdroqeoloov Soil boring and monitoring well data from previous 
studies indicate that the DFSP site is underlain by 25 to 38 feet of recent fill 
and fine sands with numerous clay and silt lenses and basal layers of phosphatic 
gravels of the Ladson Formation. This formation thins towards the north. The 
surficial aquifer is contained in these materials. Beneath the Ladson Formation 
and forming the base of the surficial aquifer is the homogeneous, dark green-gray 
calcareous clay and silt (marl) of the Cooper Formation. This formation is 
estimated to be 260 feet thick in this area and presents a very competent 
confining layer in the site area (Dames and Moore, 1982) . The contact between 
the Lad~on and Cooper Formations is undulatory and varies between 1 and 8 feet 
above msl. Depth to the surficial aquifer water table ranged from 5 to 18 feet 
bls during previous investigations. Some of this variability is based on surface 
elevations; however, the data suggests that the water table fluctuated by as much 
as 7 feet at the site. 

The general direction of groundwater flow in the surficial aquifer at the site 
is to the north-northwest. Localized groundwater flow directions at the site may 
be controlled by topography, with groundwater flow west of the DFSP site toward 
the west and groundwater flow just north of the DFSP site generally towards the 
centerline of the north-south valley through which East Lakeside Drive runs. 
Figure 3 illustrates a water table contour map from data collected on Septem­
ber 6, 1986. Calculations for hydraulic conductivity:from monitoring wells at 
the site using the Hvorslev (1951) method range from 10-4 to 10'3 centimeters per 
second (em/sec) . An estimated seepage velocity at the DFSP site was calculated 
as 8 . 5x1 O..s em/ sec or 0 . 24 ft/ day using an average hydraulic conductivity of 
S.Sxl0-4 em/sec, an average hydraulic gradient of 0.02, and an effective porosity 
of 0.20 (Mbelelland Engineers, 1987). It is believed that the discharge of 
groundwater by the numerous springs in the Gold Cup Springs Lake neighborhood 
into the ditch on E. Lakeside Drive, along with the routing of groundwater 
discharges by French drains installed by several residents on Valley Street, may 
significantly increase the rate of contaminant transport . 
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3.0 PROPOSED ASSESSMENT PLAN 

It is proposed that a two-phase field investigation be undertaken to assess the 
suspected contaminant plumes at the DFSP site. The phased approach is discussed 
in the following two sections. During both the Phase I and Phase II field 
investigations, the ABB-ES field leader will meet onsite or at SOUTHNAVFACENGCOM 
with the SOUTHNAVFACENGCOMEngineer-In-Charge (EIC) on a weekly basis to discuss 
the field investigation progress and findings. The Phase I and Phase II 
investigations will proceed with no stoppage of work between the phases. 

3.1 PHASE I FIELD INVESTIGATION. The purpose of the Phase I investigations is 
to asse~s the approximate horizontal extent of the contaminant plumes in the 
areas where concentrations of petroleum contaminants are considered to be 
highest. This will be accomplished by obtaining groundwate~ samples from 
temporary wellpoints and soil samples from hand augered soil borings and 
screening the groundwater samples with a field gas chromatograph (GC) and the 
soil samples using an organic vapor analyzer (OVA) . The information obtained 
during this field screening phase will assess the extent of the contaminant 
plumes and direct the placement of monitoring wells during the Phase II 
investigation. 

Prior to the Phase I investigation, any necessary permits, off-site utility 
clearances, and right-of-way easements and private property access approvals will 
be obtained with the help of Navy personnel or their representatives. In 
addition, information on the location of potable water wells within a 1/4-mile 
radius of the site will be obtained from SOUTHNAVFACENGCOM, DFSP, SCDHEC, and 
previous investigation reports. 

The Phase I field investigation will consist· of installing as many as 3 7 
temporary wellpoints ·along the western side of the DFSP site to assess the 
western contaminant plume. As many as 27 temporary wellpoints will be installed 
to assess the eastern and southern contaminant plume. As many as 10 temporary 
wellpoints will be installed to assess the contaminant plume identified southeast 
of tank 2 and extending along the eastern side of tank 5. The locations of the 
proposed temporary wellpoints are shown on Figure 4. ABB-ES. proposes an 
additional 10 wellpoints be installed at the discretion of the field leader as 
dioi:.ated by the field GC results to further assess the contaminant plumes. These 
10 wellpoints are not depicted on Figure 4. 

The welipoints will be installed using a KV Macho SystemTII or equivalent. The 
system consist of 3/4-inch outside diameter slotted, hollow, stainless-steel rods 
that are·driven to below the water table using a vibratory hammer. Groundwater 
samples are withdrawn through the rod using a peristaltic pump. 

Groundwater samples will be collected at each wellpoint location and screened for 
the presence of the petroleum contamination constituents BET.X using a field GC. 
In addition, as many as 20 shallow soil borings will be conducted using a hand 
auger where possible at both the southern, eastern and western contaminated areas 
and the areas near tanks 2 and 5. Each soil boring will be advanced to a maximum 
depth of 9 feet bls or until groundwater is encountered. Three soil samples will 
be collected from each boring, one soil sample from each 3 -foot interval 
beginning at the ground surface. These samples will be collected in each 

HanahF.CAP 
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interval at the discretion of the field leader. Soil samples will be used to 
assess soil contamination and to describe the site-specific lithology. Soils 
will be classified in accordance with the Unified Soil Classification System. 
Soil samples for contaminant screening will be collected from each soil boring 
and placed in 16-ounce glass jars. The soil samples will be screened for 
petroleum contamination by head space analysis using an OVA equipped with a flame 
ionization detector (FID) . 

3. 2 PHASE II FIELD INVESTIGATION. The purpose of the Phase II field investiga­
tion is to further assess the horizontal extent of the petroleum contamination 
in the southern, eastern, and western areas and the area near tanks 2 and 5 of 
the DFSP facility, assess the vertical extent of the petroleum contamination, and 
charact~rize the contamination. This will be accomplished through the drilling 
of soil borings in areas where hand augering could not take place to collect soi~ 
samples for OVA screening, the installation of permanent groundwater monitoring 
wells, the collection of groundwater samples from the monitoring wells for 
laboratory analysis of jet fuel constituents, surveying of the elevations of the 
monitoring wells to determine aquifer flow direction and gradient, and aquifer 
testing on select monitoring wells to estimate aquifer characteristics. 

During the Phase II field investigation, 31 shallow monitoring wells (approxi­
mately 15 feet in depth) will be installed at the site to assess the contaminant 
plumes. The location of the proposed monitoring wells is shown on Figure 5; 
however, exact well placement will depend on the results of the Phase I 
investigation. All monitoring wells will be constructed of 2-inch inside 
diameter, flush threaded Schedule 40 polyvinyl chloride (PVC) screen and riser. 
The well screen will be comprised of a 10 foot section of 0.010-inch slotted 
screen. Well screens will be set such that a minimum of 2 feet of screen will 
be above the water table. Depth to the water table in existing wells will be 
measured to determine the depth interval for the well screen. The remainder of 
the well casing will consist of solid riser pipe to the ground surface. Total 
well length and depth for the shallow monitoring wells is not expected to exceed 
15 feet bls. 

The well annulus will be filter packed with No. 6-20 sand or an acceptable grade 
of sand to at least 1 foot above the well screen. A 2-foot bentonite seal will 
be placed above the sand pack with the remaining annular space grouted to the 
surface. Wells will be flush mounted with the ground surface and will consist 
of a locking protective cap and a steel subsurface vault set in the pavement 
around each well riser pipe. Typical construction details for the proposed 
monitoring wells are provided in Figure 6. 

In addition to the monitoring wells, as many as 15 shallow soil borings will be 
advanced with a drill rig in those areas where it was not possible to perform the 
Phase I manual soil borings. Soil samples will be collected as described above 
and used for the same purposes. 

Upon completion of the monitoring well installation, the wells will be developed 
using a centrifugal pump until the groundwater is sediment free or as clear as 
the aquifer will allow in a reasonable amount of time. The measuring point for 
groundwater elevation on the PVC riser pipe and the land surface adjacent to each 
monitoring well will be surveyed to within ± 0.01 foot based on an arbitrary 
reference elevation of 50 feet. 
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Groundwater samples will be collected from the newly installed monitoring wells 
in addition to 12 existing wells (W-3, Wl02, Wl05, Wl06, BlOl through Bl06, BlOB, 
and B109) at the site and analyzed for jet fuel constituents (U.S. Environmental 
Protection Agency (USEPA) Methods 602, 610, 239.2, and 8015 [extraction method 
3510] ) . At the western contamination area, 20 groundwater samples will be 
collected; at the eastern and southern areas, 16 groundwater samples will be 
collected; and in the area near tanks 2 and 5, 7 groundwater samples will be 
collected. In addition, four duplicate samples, two equipment blanks, one field 
blank, and five trip blanks will be obtained. 

Groundwater samples will be shipped via overnight carrier to an approved 
analytical laboratory. Sampling and the subsequent analytical program will 
comply ~ith the ABB-ES' Comprehensive Quality Assurance Plan (ComQAP). 

During the Phase I and II field investigations, ABB-ES personnel and their 
subcontractors will coordinate efforts with site personnel to dispose of 
contaminated fluids and soils. ABB-ES and their subcontractors will place any 
contaminated soils on plastic sheeting in an area approved by the facility 
manager. The soils will be encircled within a bermed area. The contaminated 
soil will be laid out in 6-inch deep layers on the plastic sheeting. The soils 
will be covered with plastic sheeting to prevent rainstorms from washing the 
soils away. At the time when remedial efforts are undertaken the soils will be 
disposed. Any contaminated fluids will be transported and deposited in a train 
tanker car that is kept at the facility for the purpose of disposal of waste 
fluids. It will be the Navy's responsibility to dispose of any hazardous waste 
that may be generated during this project . 

3.3 PREPARATION OF REPORTS. Upon completion of the field investigations and 
receipt of the analytical laboratory results of the groundwater samples, draft, 
100 percent complete, and final Contamination Assessment Reports (CARs) will be 
prepared and submitted to SOUTHNAVFACENGCOM and the Naval activity for review and 
approval. The reports will discuss site background information, site conditions, 
findings, and recommendations for the investigated areas of the DFSP site. 
Recommendations shall be made as to the need for any follow-up reports. Site 
location maps; locations of soil borings, wellpoints, and monitoring wells; 
groundwater contour maps; and contamination delineation maps will be included 
with the reports. 

Based on the findings, conclusions, and recommendations of the final CAR, draft, 
90 percent complete, 100 percent complete, and final follow-up reports will be 
prepared for the investigated areas of the DFSP site. The reports shall be 
either No Further Action Proposals (NOFAPs), Monitoring Only Proposals (MOPs), 
or Preliminary Remedial Action Plans (PRAPs) . 

If a PRAP is developed for the DFSP site it will include the following items: 

HanahF.CAP 
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summary sheet of the CAR; 

general discussion of the technical and economic feasibility of 
remedial alternatives and more detailed information on the most 
feasible remedial system; 

general discussion of the rationale of the selected system; 
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comparison of contaminant levels found with existing State and USEPA 
cleanup criteria in tabular format; 

disposition and expected contamination concentrations in any 
effluent from the proposed cleanup method; 

cost estimates and schedules for the design, construction, startup, 
and operational phases of remediation; 

designation of monitoring wells and proposed methodology for 
verifying accomplishment of PRAP goals (cleanup levels) ; 

details of any proposed treatment of contaminated soils; 

design and construction details; 

schedule for completion of the remedial action; and 

recommendations for conducting pilot studies and obtaining addi­
tional information. 

Additional site information that may be needed to develop the performance 
specifications but not included in this scope is as follows: 

horizontal and vertical survey data, 

locations of existing utilities, and 

location and availability of electric power . 
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4.0 SCHEDULE 

A projected schedule to complete the Contamination Assessment field investigation 
is approximately 9 weeks. The field investigation is tentatively scheduled to 
begin the week of May 11, 1992. Upon completion of the field investigation, 
approximately 3 weeks will be required before receipt of the laboratory analyses 
of the groundwater samples that were collected during the investigation. A draft 
CAR will be prepared and submitted to SOUTHNAVENGCOM by August 6, 1992. If 
proper time schedules for report review are followed, a draft follow-up report 
has been scheduled to be delivered to SOUTHNAVFACENGCOM by October 13, 1992. A 
Gantt Chart outlining the project schedule is presented as Figure 7 . 
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• SCHEDULE 91 92 93 
Start End Duratn May Jun Jul Aug Sep Oct NovDec Jan Feb Mar Apr Hay Jun Jul Aug Sep Oct Nov Dec Jan Feb 

Task: Name Date Date (Days) 1 3 1 1 3 1 1 2 2 3 2 1 1 1 1 3 1 1 2 1 4 1 

DFSP HANAHAN FIELD S.C. 15-Apr-91 12-Feb-93 462 -- -- - - ---==-..........:---- - - - - - - --- -
15·Apr·91 12-Feb-93 462 oooooooooooooooooooooooooooooaoooooooooooooooaoooooooooooooooooooooooooooooooooooooooooaooooo 

HANAHAN & CAP 15-Apr-91 20-Har-92 235 = -===== -- --HASP =- - = - . . . . . . . . 
15-Apr-91 6-Feb-92 205 ooooooooaooooooooooooooooooooaoooooooooooo . . . . . . . . . . . 

PREPARE DRAFT HASP, CAP,& CAP 15-Apr-91 29-Apr-91 10 ... . . . . . . . . . . . . . . . . . . 
15-Apr-91 29-Apr-91 10 000 . . . . . . . . . . . . . . . . . . . 

SUBMIT DRFT HASP,CAP AND CAP 29-Apr-91 29·Apr·91 0 J. . . . . . . . . . . . . . . . . . . 
29-Apr-91 29-Apr-91 0 J. . . . . . . . . . . . . . . . . . . 

NAVY REVIE\.1 DRFT HAsP;CAP,&OAP 29-Apr-91 7-May-91 "6 .. . . . . . . . . . . . . . . . 
29-Apr-91 7-May-91 6 00 . . . . . . . . . . . . . . . . . 

PREPARE FINL DRFT HASP,CAP,OAP 7-May-91 17-May-91 8 ... . . . . . . . . . . . . . 
7-May-91 17·May·91 8 00 . . . . . . . . . . . . . . . . . . 

SUBMIT FINL DRFT HASP,CAP,&QAP 17-May-91 17-May-91 0 A. . . . . . . . . . . . . . 
17·May·91 17-May-91 0 . A. . . . . . . . . . . . . . . . 

NAVY REVIE\.1 DRFT FINL HASP,ETC 20-May-91 18-Jun-91 20 . ...... . . . . . . . . . . . . . . . . 
20-May-91 18-Jun-91 20 00000 . . . . . . . . . . . . . . 

S CAROLINA REG AGENCY DELAY 18-Jun-91 8-Jan-92 139 . . ======-==-==================== . . . . . . . . . . . . 
18-Jun-91 8-Jan-92 139 oo~ooooooooooooooooooooooooo . . . . . . . . . 

\./AIT FOR RESPONSE FROM S.C. 18-Jun-91 8-Jan-92 139 . . ........................•... . . . . . . . . . . . 
· 18-Jun-91 8·Jan·92 139 oooooccooooooooooooooooooooo . . . . . ' . . 

RCVD COMMENTS FROM S.C.(FAX) 8·Jan·92 8-Jan-92 0 . . . . . . A. . . . . . . . . . 
8-Jan-92 8-Jan-92 0 . - . . . A. . . . . . . . . 

PREPARE FINAL HASP,CAP,& CAP 9·Jan·92 .20-Mar-92 50 . . . . . . ............. . . . . . . . . . . .. 
00000 I· 9-Jan-92 6-Feb-92 20 . . . . . . . . . . . . 

SUBMIT FINAL HASP, CAP, & CAP 20-Mar-92 20-Mar-92 0 . . . . . J.. . . . . . 
6-Feb-92 6· Feb-92 0 . . . . . . . .J. . . . . . . . . 

HANAHAN FIELD INVESTIGATION 11-May-92 30-Jun-92 35 . . . . . . . . -. 
11-May-92 .·30-Jun-92 35 00000000 . . . . . . . . . . . . . . •• LABORATORY ANALYSIS 30-Jun-92 22-Jul-92 15 . . - . . . . . . . . . • . 
30-Jun-92 22-Jul-92 15 coca . . . . . . . . . . . . . . . 

HANAHAN CAR 23-Jul ~92 20-Nov-92 84 . . . . . . . . . . ===========-======. 
23-Jul-92 20-Nov-92 84 000000000000000000 . . . . . . . . . . . . . . . 

PREPARE DRAFT CAR 23-Ju,l-92 6-Aug-92 10 . . . . - . . . '• . . . . . . . 
23·Jul·92 6-Aug-92 10 000 .. -- -· . . . . . . . . . . . . . -- LEGEND SUBMIT DRAFT CAR TO NAVY 6-Aug-92 6-Aug-92 0 . . . . . . . . . . . . . . ,A. . . . .. 
6-Aug-92 6-Aug-92 0 . . . . . . . . . . . . .A. . . . . -Detail Task ===== Summary Task: 00000 Baseline 7-Aug-92 4-Sep-92 20 - • ·- (Progress}· NAVY REVIE\.1 OF DRAFT CAR . . . . . . . . . . . . . . . . === (Progress) ~~~ Conflict 7-Aug-92 4-Sep-92 20 00000 

...__ (Slack) === (Slack) . . . . . . . . . . . . . . . 
•• - Resource dela'i PREPARE DRAFT FINAL CAR 8·Sep·92 29-Sep-92 15 . . . . . . - . . Progress shows 

1

Per~ent Achieved on Actual . . . . . . . 
A. Milestone 8·Sep·92 29-Sep-92 15 0000 . . . . . . . . . . . . . . . . . . Scale: 8 hours per character SUBMIT DRAFT FINAL CAR TO NAVY 29-Sep-92 29-Sep-92 0 . . . . . . . . . . . . . A.. . . 

29-Sep-92 29-Sep-92 0 . . . . . . . . . . . . . J.. . . 
NAVY REVIE\.1 OF DRAFT FINAL CAR 30-Sep-92 28-0ct-92 20 - . . . . . . . . . . . . . . . . .. 30-Sep-92 28-0ct-92 20 00000 . . . . . . . . . . . . . . . 
PREPARE FINAL CAR 29-0ct-92 20-Nov-92 15 . . -. . . . . . . . . . . . . . 

29-0ct-92 20-Nov-92 15 0000 . . . . . . . . . . . . . . . . . 
SUBMIT FINAL CAR TO NAVY 20·Nov·92 20-Nov-92 0 . . . . . . . . .. . . . . . . . . . J., . 

20-Nov-92 20-Nov-92 0 . . . . . . . - . . . . . . A., . . 
HANAHAN PRAP 8-Sep-92 12· Feb-93 108 . . . . . . . . . . . ======================= 

8-Sep-92 12- Feb·93 108 ooooooooooooooooooooooo FIGURE 7 . . . . . . . . . . 
PREPARE DRAFT PRAP 8-Sep-92 13-0ct-92 25 - . : . . . . . . . . . . . . . 

' 8-Sep-92 13-0ct-92 25 •· 
000000 . . : . . . . . . . . . . . . . . 

DFSP HANAHAN PROJECT· SUBMIT DRAFT PRAP TO NAVY 13·0ct·92 13-0ct-92 0 . . . . . . . . . . . . . . . .J. . . 
13-0ct-92 13-0ct-92 0 . . . . . . . . . . . . .... . . . . 

GANTT CHART NAVY REVIE\.1 OF DRAFT PRAP 14-0ct-92 12-Nov-92 20 . . - . . . . . . . . . . . . . . . . . . . 
' . 

14-0ct-92 12-Nov-92. 20 00000 . . . . . . . . . . . . . . . . 
PREPARE DRAFT FINAL PRAP 13·Nov·92 14-Dec-92 20 . . . . . . . . . . - . . . . . . . 

13-Nov-92 14-Dec-92 20 
.. 00000 . . . . . . . . . . . . . . . 

SUBMIT DRAFT FINAL PRAP 14-Dec-92 14-Dec-92 0 . . . . . . . . . . . . . . . .l . . 

• 
. ~-· 14-Dec-92 14-Dec-92 0 . . . . . . . . . . . . . . . . . . J. . . ~,-..u.~ .w~. CONTAMINATION 

NAVY REVIE\.1 OF DRFT FINAL PRAP 15-Dec-92 14-Jan-93 20 - . . . . . . . . : . . . . . . . . . . . . . ~ ASSESSMENT PLAN 15-Dec-92 14-Jan-93 00000 20 . . . . . . . . . . . . . . . . . . 
~ i... j) DEFENSE FUEL SUPPLY POINT 

PREPARE FINAL PRAP 14-Jan-93 12-Feb-93 20 . . . . . -. . . . . . . . . . . . . . . . 
14-Jan-93 12-Feb-93 20 00000 . . . . . . . . . . . . . . . . . . . . 

SUBMIT FINAL PRAP TO NAVY 12-Feb-93 12-Feb-93 0 . . . . . . . . . . . . . . . . . . . . . J. 

~~ ~~ HANAHAN, SOUTH CAROLINA -12·Feb·93 12-Feb-93 0 . . . . . . . . . . . . . . . . . . . . J. 
~ 

. 
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1.0 GENERAL 

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared 
in conformance with the Navy CLEAN Program District I (CLEAN) HASP and is 
intended to meet the requirements of 29 Code of Federal Regulations (CFR) 
1910.120. As such, the HASP addresses those activities associated with field 
operations for this project. Compliance with this HASP is required for all ABB­
ES personnel, contractor personnel, or third parties entering the site. 

1.2 PROJECT PERSONNEL. 

1.2.1 Project Manaaer The project manager (PM) is the individual with overall 
project management responsibilities. Those responsibilities as they relate to 
health and safety include provision for the development of this site-specific 
HASP, the necessary resources to meet requirements of this HASP, the coordination 
of staff assignments to ensure that personnel assigned to the project meet 
medical and training requirements, and the means and materials necessary to 
resolve any health and safety issues that are identified or that develop on the 
project. 

1.2.2 General Site Suoervisor The General Site Supervisor is either the PM or 
the PM's designee who is on-site and vested with the authority by the PM to carry 
out day-to-day site operations, including interfacing with the site Health and 
Safety Officer (HSO). 

1.2.3 Health and Safety Officer The HSO for this project has been designated 
by the PM with concurrence of the Health and Safety Supervisor (HSS) or Health 
and Safety Manager (HSM). The HSO will have at least an indirect line of 
reporting to the HSM through the HSS for the duration of his/her assignment as 
project HSO. The HSO is responsible for developing and implementing this 
site-specific HASP in accordance with the CLEAN HASP. The HSO will investigate 
all accidents, illnesses, and incidents occurring on-site. The HSO will also 
conduct safety briefings and site-specific training for on-site personnel. As 
necessary, the HSO will accompany all U.s. Environmental Protection Agency 
(USEPA), Occupational Safety and Health Administration (OSHA), or other 
governmental agency personnel visiting an ABB-ES site in response to health and 
safety issues. The HSO, in consultation with the HSS or HSM, is responsible for 
updating and modifying this HASP as site or environmental conditions change. 

1.3 TRAINING. Training is defined under the CLEAN HASP, and all personnel 
entering potentially contaminated areas of this site must meet the requirements 
of 29 CFR 1910.120. Personnel without the required training will not be 
permitted in any area with potential for exposure to toxic substances or harmful 
physical agents (i.e., downrange). Refer to Chapter 3.0 of the CLEAN HASP for 
further information • 
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1.4 MEDICAL SURVEILLANCE. All personnel entering potentially contaminated areas 
of this site will be medically qualified for site assignment through a medical 
surveillance program outlined in the CLEAN HASP. Personnel who have not received 
medical clearance will not be permitted in any area with potential for exposure 
to toxic substances or harmful physical agents (i.e., downrange). Refer to 
Chapter 4.0 of the CLEAN HASP for further information • 
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2.0 SITE CHARACTERIZATION AND ANALYSIS 

2.1 SITE NAME, LOCATION, AND SIZE. The Defense Fuel Supply Point (DFSP) site 
is located just east of North Rhett Boulevard approximately 3.5 miles east of 
Charleston Air Force Base within the city limits of Hanahan, South Carolina. The 
facility occupies approximately 48 acres. 

2.2 SITE HISTORY AND LAYOUT. In September 1975, a leak developed in the bottom 
of one of seven 70,000 barrel capacity aboveground storage tanks. Approximately 
83,000 gallons of JP-4 jet fuel was lost. The initial recovery operation 
recovered approximately 25 percent of the lost fuel. This leak occurred along 
the northern boundary of the property. Subsequent investigations from 1979 to 
1990 indicated that petroleum contaminant plumes may exist along the eastern and 
western boundaries of the facility as a result of past spills and leaks. 

2.3 SCOPE OF WORK (WORK PLAN). ABB-ES will conduct a contamination assessment 
along the eastern and western boundaries of the facility. The assessment will 
include shallow soil borings, collection of groundwater samples from temporary 
wellpoints, and the installation and sampling of permanent monitoring wells. The 
work will be conducted in Level D protective wear • 
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3.0 TASK ANALYSIS 

3.1 TASK ONE. 

3.1.1 Hazardous Substances The contaminants of concern known or suspected to 
be present on-site, along with any established exposure limits for those 
substances are listed in Table 3-1. 

3.1.2 Site Risks The following are the health hazards and safety hazards that 
are expected to be encountered at the site. 

3.1.2.1 . Health Hazards Contaminants to which personnel may be exposed are 
gasoline and diesel fuel and their constituents. The primary constituents of 
gasoline and diesel fuel that represent potential health hazards are described 
below and summarized in Table 3-1. 

BENZENE is a watery, colorless liquid with a pleasant aromatic odor. It is a 
moderate irritant in small amounts both as a gas and as a liquid. If inhaled in 
large amounts it attacks the central nervous system, possibly resulting in coma 
and/or respiratory arrest. Chronic poisoning causes leukemia. 

ETHYL BENZENE is a colorless aromatic liquid. It is a moderate skin irritant 
in gaseous form. Inhalation of high concentrations of the gas may cause 
temporary irritation of the nose, dizziness, and depression. The liquid form can 
blister the skin if not washed off immediately • 

TOLUENE is a watery, colorless liquid with a pleasant aromatic odor. It is a 
mild skin irritant. Inhalation of high concentrations of the gas can cause 
temporary smarting of the eyes or irritation of the respiratory system. If the 
liquid form is allowed to remain on the skin for a long period of time, smarting 
and reddening of the skin may occur. Ingestion or aspiration of the liquid 
causes depressed respiration and pulmonary edema, and can result in kidney or 
liver damage. 

XYLENE is a colorless, watery liquid with a sweet odor. It is a moderate skin 
irri:tant. When present as a gas in high concentrations, it can cause temporary 
slight smarting of the eyes or irritation of the respiratory system, headache, 
and dizziness. The liquid form may cause smarting or reddening of the skin if 
not washed off immediately. If the liquid is aspirated into the lungs it can 
result in severe coughing, distress, and rapidly developing pulmonary edema. If 
ingested, nausea, vomiting, cramps, headache, and coma can occur and may be 
fatal. Ingestion may also result in kidney and liver damage. 

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs), for the purposes of this plan and 
study, include those listed as parameters for USEPA Method 610. Some of the more 
notable PAHs from this method include acenaphthene, anthracene, chrysene, 
fluorene, naphthalene, phenanthrene, and pyrene • 
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Chemical 

Benzene 

Ethyl benzene 

Toluene 

Xylona 

Naphthalene 

Lead 

Approximate 
odor threshold 

(ppm) 

4.7 

140 

0.17 

0.05 

Notes: ppm = parts per million • 

Permissible 
Exposure 

limits (ppm) 

100 

100 

100 

10 

Table 3-1 
Contaminants of Concern 

Health and Safety Plan 
Defense Fuel Supply Point 
Hanahan, South Carolina 

Threshold 
limit Value 

(ppm) Physical Characteristics 

100 

100 

100 

10 

Colorless liquid, 
pleasant aromatic 
odor. 

Colorless liquid, aromatic 
odor. 

Colorless liquid, pleasant 
aromatic odor. 

Colorless liquid, aromatic 
odor. 

Colorless to brown solid 
with an odor of mothballs 

Soft, ductile, gray, metal, 
soluble in water contain-
ing a weak acid. 

Dermal Toxicity 

Moderate skin 
irritant. 

Moderate skin 
tant. 

irri-

Mild skin irritant. 

Moderate skin irri· 
tant. 

Moderate skin 
irritant 

Remarks 

Inhalation of large amounts at­
tacks central nervous system 
(CNS); chronic poisoning causes 
leukemia. 

Liquid blisters skin, inhalation re· 
suits in dizziness, depression. 

Ingestion or aspiration can cause 
pulmonary edema, depressed 
respiration. 

Inhalation causes headache and 
dizziness; vapors irritate eyes; can 
be fatal if ingested. 

Inhalation causes headache and 
confusion; vapors irritate eyes. 

Lead poisoning may cause fa­
tigue, anemia, abdominal pains, 
and neurological damage. 

In addition, care will be taken to avoid contact with the base neutral compounds 
that include naphthalene, phenanthrene, fluorene, and anthracene. Details of 
these compounds are _listed in Section 4. 0. 

All activities at this site will be conducted in unconfined areas. This will 
minimize the chances of exposure of on-site personnel to either high vapor 
concentrations or strong liquid concentrations of any of the substances described 
above. 

3.1.2.2 Safety Hazards Safety hazards include those hazards which personnel may 
be exposed to that are unrelated to hazardous wastes. These include hazards such 
as heat stress, operation and presence around heavy equipment, lifting of 
objects, vehicle traffic, and snake bites. Extreme caution should be exhibited 
by all personnel while conducting work around drill rigs, backhoes, and other 
heavy equipment. During hot days, personnel should take time to drink fluids and 
cool off to avoid overheating and symptoms related to heat stress. 

Lifting of heavy objects should be done with caution. Personnel should assist 
one another with moving heavy objects or use the appropriate equipment to 
accomplish these tasks. During all site activities, personnel should be aware 
of the possibility of an encounter with poisonous snakes, particularly 
rattlesnakes • 
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Power substations, powerlines, underground utilities, and underground pipelines 
are to be avoided during drilling operations. Information on underground 
utilities and scheduling of the field work at the facility will be coordinated 
with Mr. Don Matthews, the Quality Assurance Supervisor at DFSP Hanahan. 

3.1.2.3 Conclusions and Risk Assessment Based on all of the available 
information (nature of the work, potential onsite chemicals and their properties, 
exposure limits, etc.), hazards associated with conducting the described field 
work are considered to be low, assuming appropriate health and safety practices 
are maintained. 

3.1.3 Protective Measures The following are the protective measures that will 
be used ~t the site. 

3.1.3.1 Engineering Controls Whenever needed, engineering controls (i.e., fans 
to blow volatilized chemicals away from the work area) will be used. 

3.1.3.2 Levels of Protection A level D work uniform will be used at the site. 
Level D Protection should only be used when the atmosphere contains no known 
hazard, all potential airborne contaminants can be monitored for, and work 
functions preclude splash, immersion, or the potential for unexpected inhalation 
or contact with hazardous levels of any chemical. 

3.1.4 Monitoring It is intended that real time monitoring instrumentation will 
be used to monitor the work environment in order to ensure the appropriate level 
of protection for the site team • 

3.1.4.1 Air Sampling To the extent feasible, the presence of airborne 
contaminants will be evaluated through the use of direct reading instrumentation. 
Information gathered will be used to ensure the adequacy of the levels of 
protection being used at the site, and may be used as the basis for upgrading or 
downgrading the levels of protection in conformance with action levels provided 
in this HASP and at ·the direction of the site HSO. 

The following sampling equipment will be used at the site. Refer to Chapter 7.0 
of the CLEAN HASP for information on the calibration and maintenance of the 
equipment. 

1. Foxboro Organic Vapor Analyzer Model 128 (OVA) 

If the OVA detects a steady measurable quantity of organic vapors greater than 
5 ppm (above background conditions) in the breathing zone, the field team will 
withdraw >from the site until health and safety conditions at the site are 
reevaluated. 

3.1.4.2 Personal. Monitoring Personal monitoring will be undertaken to 
characterize the personal exposure of high risk employees to the hazardous 
substances they may encounter on-site. Personal monitoring will be conducted on 
a representative basis. Personnel who are represented by the sampling will be 
noted in field logs • 
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The following personal monitoring equipment will be used at the site. Refer to 
Chapter 7.0 of the CLEAN HASP for information on the maintenance and calibration 
of the equipment. 

1. Thermoluminescent Dosimetry Body Badge 
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BENZENE BNZ 

l Common Synonyms 

l o..:.o~ 
Peru ole 

FloaiS on waler. Flam~n~ble, W'rnabnp vapOr is p•oduce<!. Fre-e2:ing 
po.nt '' "2'F, 

.C..~tO.C CO'liiC\ Wllt'o hQ\.h~ •nd lliPOt. Kt-ep f*O?IE i'"'&)', 
wnr popores. '"" uii-Conliult'd brutM>; iP;ItatuJo. 
S'lo~l ctf opn•t•on t.C'\ol•ces ind 'a.ll l••t- O£'Pi":meru. 
Sro; O•t:toltpe- rt pou•ble. • 
Sll) u;:o .... •no •ncl u~t- ""aiel s.pti)" to "l.n~:lo. oo"'n" v6~. 
l"oltlt l:'ld r~move d•!-Cfoarped mlter.al. 
Nol•l~ local r.unn inC pollul•on conuot a~,.·~ts. 

Fire 

Exposure 

Water 
Pollution 

FL.J.MMABLE. 
Flu~ck 1long va.:xw trail may occur. 
V~apot mar e);plOG£ tf ~QMK Pl an encJoJ.ftd area. 

WEir p[)9ples a.N: ,_e!t-cor.~•"'*C b'E:IIr"lon~ APpi.ratus. 
fn•"'puos.n Wllh 011' c.r.el"" .. ~l. loi.rn, o: c:..r:K~n d•Oa•Oe. 
wuer rr.e)" be lf"'Efii-O:th•f D'"· r,re. 
Coo: E,PO!>PC! COr'olitl\t'l£ ..,,~!". •·ltet. 

VAPOR 
lmttllng to eyes, nost ane tnroat. 
II mhaled, will CIU$-E hEiOIC'hE, d•Htcult bteathinp, Of lo~' of c:onsciousnGss. 

MO\If :c ht~!ltol:tl 

11 ~'"''"\•~"~9 hU !top~C:. P'"'* ~rt•f•t•al •tsp.•at~ttn 
II b'fl:~n.np tl cN'ht..JII. P••E orypen. 

LIOUIO 
lntltttng 10 •kin and .,-es. 
lilfmlul II SWIIIO.f:d. 
F;tmov~ C:Or.:i:'Tlor<ltt'C Clt't"\•~;: 1nt= s.hcoes. 
Flo.~~r, i.!Ct-C1E:'C Jo'EC! wt:~. pot~l) O! ""'"Altl. 
1F ll.z EVES, ~rc hti•Of C·~"' l'ld fll.lSt"t Wlt" plt-nty ot "''iH:r. 
If SWJ.LLOWEO c;,::: vo::.r:-. •! CONSCtOL!S, l".6ve v•cwr. Ofl~k "'iter 

o• m1:1r. 

H.&.RMFUllO J.OUJ.liC liFE IN VERY LOW CONCENTRATIONS, 
Ml~ be OlonpeiOU$ if C M1erl Wl18f intaket, 

t>t::nrty loc.al healt"\ a.nc WltdlltE o«te~als. 
Nct•t)- o~r11~ ol near:.-, wtte- tn\e~es. 

1. R£SPOHS£ TO DISCHARGE 2. LABEL 
Cs.t Rhponw lll·thods Hanabook) 

ls.sut wamlno-hlgh tlammabiht)' 

J;ettrict ICCtSI 

2..1 Ca111'9ory: FlammaDit ~Uid 
2.2 Claoa: 3 

3. CHEMICAL DESIGNATIONS 

3.1 CG CompallbUity Clau: /.rornallc 

(. OBSERVABU CHARACTtRISTICS 

•· 1 Phyoleal Slolo ( .. ohlp~): Liq.>d 
•.2 Color. CoiOtleJS Hyd•ocart>cn 

3,2 Fonnula: C .. H .. •.3 Odor: Arom~tic, ratMJ pktu.ant arornaUc: 
3.3 IUO/UN Dnlgnatlon: 3.2/1114 
3.4 DOT 10 No.: 11'\4 

3,5 CA.S,Re-glalry No.: 71~3·2 

Odor; charaC'Ienatic. odor 

5. HEALTH HI.URDS 
1.1 Per.onal PrOIKtln Equlpm.nt: t-iydte>carbon vapot eaniller, tuppt;ecl ait or a hose matk: 

hyefrDCirtx>n-inlofuble rubber 0t plallic glovH: chemical ~ 01' iace tplnh stM~: 
h~drocart>on-inM>Iublt apron suc;h 11 n.eoptene. 

5.2 Symptom• Following E•po•ure: Oi:l:inus, tJc:i1ation, pallet, followed by flushing, weakness. 
hudatM. bfellhteuneai. Chest constnction. Coma and ponibk: Otath. 

I,:S Treatment of bPb-ure: SKIN: flush Wl1h wa1tt followed by soap and w111er. remove 
contaminated clothinp and wash 5kin. EVES: fiU'Ih \lltilh plenty of ..,..,,., until irritation sub•tdfl. 
INHALATION: remove trorn upos.ure irn~tety. C.n a phys.fcian. IF btuthing is. ina-gular or 
tlDDP*d. 11.1r1 rHus.ertation. adminil1et" o,-ypen. 

5.~ Thr .. hold Umlt Value: 10 ppm 
5,5 S~ort T..rm lnh•t•tlon Llrnlt•: ?5 ppm tor 30 min. 

5.6 Toxicity by lnoullon: Grade 3: LDoo • 50 10 500 rng/kg 
1.7 Late To•lclty: LtLAemia 
5.1 Vapor tGaa) Irritant Cha.ract•riatk:a: tt pn..tnt in hiph conctntration5, v&pott; may CIUM initatior\ 

of eye-~ Of re~tiOt)' system. The •HI'C't iJ telnPO'ary, 
5.1 Uquld or SoUd lnttanl CMorac:t~JrisUct: M.nifnum h&urd. If tpill.cl on Clothing and allowed 10 

remain, may caua.e s.maning af'ld r.odening ot the akin. 
5. tO Odor Threahoki: ~.66 ppm 
&, 11 IOLH Yaluo: 2.000 ppm 

I 

.-.~ ·; .... 

6. fiR[ HI.URDS 

6.1 Flnh Point: 12'F C.C. 
6.2 Flsrnrnsbl~ Umlla In Air; 1.3•.4·7.e% 
£.3 Flrt E•Ungulshlng "'"""'': 0ty chemical, 

foam, or carbon d<O•Ide 

u Fire [J11ngula.hlng Agents Not 10 be 
Used: Water mat N ine~tclrve 

6.5 Sprclal Haurda of Cornbu•llon 
Products: No: peninent 

u S.h1 wlor In Fire: Vapor il heavier Uu.n air 
and m~y travel COf\5•dirrable clis11nc:e to • 
•ource of ipni1ion and flnh b•ck 

<.7 Ignition T•mpenturc: 'l097'F ... Elretrlcal Ha.z.arG: Class I, G'oup 0 ... Burning Fiate: t.o mmtmin. 
6.10 Adlab.11C Flsmt T•rnperatur•: 

0111 not bvailabre 

6.11 Stolchlometrk Air to Fuel Rallo: 
DAte no1 Jvailable 

•• 12 Flame Temperature: Da1l notevailable 

1. C~[lo\ICAL RLACTIVITY 

7.1 Rnetlvlty Wllh Wat•r. No ruction 

7.2 Ruetlvlty wnn Common Mattriala: No 

reaction 
7.3 Stabllrty During Trana-port: S11Die 
7 •• N .. utralizlnp Agents lor Acldt and 

Cauatlca: Not ~n•nent 

7.5 Poly~TWrtullon: Not pef1i~n1 

7.6 Inhibitor of Polymrrlntlon: 
Nol peninent 

7.7 t.lolu Rallo (Rnetan11o 
Product): 0611 not •vail6ble 

7.l RuC11vlty Group: :;2 

I. WATIR POLLUTION 

1. t Aquatic Toalclty: 
5 ppm/6 hr/minnow/letllalld•stilleod 
water 
l>O ppm/2.C ht/tunfiSh/TL../ap water 

1.2 W•t•r1owt Toaltlty: Oata not available 
U Blol09loal O>ypon Oernand (BOD~ 

'\.21blltl. 10 days 
1.4 food Chain Conc•ntratlon Potentllll: 

None 

9. SHIPPING lHrORMATIOH 

t.1 GraOea of Purity: 
lnd1.1Stnal P\.Jfe .......... G9+% 
ihioptlene-·tre-e ........... 99 + % 

Nrtr11tion ............... g9..,% 
IndustriAl PO% ........... es + % 

Reapent .............. l?P'+% 
1.2 Storage T•mperature: Open 
1.3 lnt>rt AtmospMrl': No reQuir•menl 
1.4 Vt'nUng: Prt55Ufi•\'ICUUm 

11.1 

11.2 

11.3 

10. HI.URD ~SS£SSMEH1 COD£ 
(SH Huard AaMu.tn•nt Handbook) 

A·T·U·Y·W 

II. Hl.li.RD CU.SSIFJCUIOHS 

C~ of hderal R..gul .. lona: 
F~mmablt lfou<l 

NA.S Haz.ard R11lng for Bulk Water 
Tranaportatlofl: 

Calepory Rating 
Frre ............................. 3 
Heanh 

Vapor llrit,'ll .................. 1 
LtQUtd or SoloC: lrutant , •. , •.••• 
FQi50ns ..................... . 

W11er Folution 

Humin To11lt:ity.,, ..•....•.• ,. 

Aquatic io•-e•ty .............. . 
,c..es:thetic Effect ............. .. 

Nuctivity 

Qlhel Chem•cals ........... , .. 2 
water ........................ . 

Self F\eacl•on ••.. , ••••.•••...• 
NFPJ. Hu.arc Claulflcatlon: 

Cat .. gory CJa.,.ffic•tlon 
Hullh Hua•c (Blue) ........... . 
Fl!!mtni::.iltry t;:;ed) ............ .. 
l=i.uetwity(Yt-IIOW) ••••••••••••• 

12. PHYSICAL AND CHEII.ICAL PROPERTIES 

12.1 Phyalc.al State at 16'C and 1 atm: 
LiQUid 

12.2 MoJe.c:ular Wl'ight: ?E.'\'\ 

12.3 Boiling Point 11 1 atm: 
11e'F • so.1·c • :!~s.3•K 

12 •• Fredin; Point 
42.o"F • !.~·c • 2?6.?'t< 

12.5 Critical itmJM"rature: 
!.f.2.0'F • 26£:.9"C • $62.'\•K 

12.6 Crttlcal PteN4tre: 
?'\0 ps.i1 • 4E.3 11m • '4.6G MNtmt 

12.7 Spo<:HicGrovlty: 

C.67~ 11 20'C (IOQU<I) 
12.1 Uquid Surbc:t T•n•iof\: 

26.£- dfM•'cm • o.o2es. Nlm at 2o·c 
12.1 Uquid W•ll'r lnter1at:lllt Tehalon: 

3~.0 dynellcm • 0.03~ N/m 11 20'C 

12.10 Vopor (G .. ) Spodllc Grovhy: 2.7 
12,11 Rallo cl Sptc:Hk Haa11 ot Vapor (Gaa): 

1.061 
12.12 Utl'nt Hut of Vaporiutlon: 

'l6P Btu/ttl • £-"'.1 Clllg • 
3.5-1 X 'lO' J/ .. g 

12.13 Hut ot Combuatlon: -1?,460 81"'/lb 
• -969E cal/g • -'DE- 0 )C 10• J/kg 

12.1. Haat ot O.C:ompoaJUon: No1 ~nint-nt 

12.1& t-lut ot Solution: N01 ~n1 
12.15 Heat Of PDiyll1•ri:uUon: Not pentt)erd 

12.25 t-1••1 ol Fusion: 30 45 ca11g 
12.76 Umh:lng Va1~: Data not availa~ 

12.27 Reid Vapor Preuurt: 3.2i ps.ia 
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ETHYLBENZENE ETB 

~"'":: cc:·a·O:I .. ,;r. ••C:IJ•C c ... : "il~' r.t-e:. p.;.CJtJ•C c"'~J'· 
~U' p~~:u, ~otii•COn:C•"rtC ::I'H1M·~ t;:.~iiiiiU$, 1 .. ~ h:C:>e'f Ovt"•CI01tu'lg 

''"'C:IuCI•np ~lovtt} 
5:"11.11 Ott li!'lll10r• ~('lultt"! il"'d CM! f11E Ct;Jt'1mEnl. 
S1o~ c.,:t-•• rpt II pcu•~lt s,,., a.:::- ... , ... , &.nd u•E totlter IP'I)' 10 ··.,no:~. dcwn" v11por. 
IIC·ltlf &nc lt-"'•OIIIt d•!t•.c:pf'd rr.Gte:lbl 
No:•lt lo:.ll ttCat1h znc pc:llltton conuo1 i~e'lt'•~s. 

Fire 

Exposure 

Water 
Pollution 

FLAMMASLE. 
Fluhbac~ along vapo< nail may occur. 
Y~ ~~~~-~io.~~~·:t?t~ .. ~c.~~!-5. &.r•C ru:.t>er cwercJc:rung 

:•'"•t;Jd•rop piC'vfl). 
E)'l•n~~oh!l'"· Wl:h C::ry c-.E'To•::cl, fcrm, or Cfrtton do0710e. 
Wtter l""•l) :.t: trtt-!ft:'ct·~~ on f11e. 
Coo' eo•~Nfe' co,..t••r•e'! "-'ltll -.t.tet. 

UOUID w" """' t.lJn atod oye~. 
~rR,lN~Ift!"'~~~-~C·c: Ci01"'11"'1~ E.n::: StoOl'S. 
FIJ~t': l~t-:1E-C l'C::C!. •1 .. ;:·:t;r:y t.f .. liEf. 
tF IN £\ES hOle l)t-l.:f :.~r.l"C: f,.:~.-, w:11·, Pltr.t) of """A!tr 
IF SV.~t.o.cwr: P•C \'oC!•r:'··~ CC.,~CtOL.'S, roht VICIIIT' C''"'~ .. E\t-t 

c· ... ,,, 
00 HCl .'C•.JCE VOY ":tt,G 

H>.RIAFUL 10 AQUATIC LIFE IN VERY LOW CONCENlR>.TIONS. 
Foui•OO lc ahOtltl•nt, 
May be dang.t"OI.Il il It entn wat., irrta~H. 
t'oiOI,.~ 1:<11 I"'Ut:h an: ... ,.::.tfE otf•:•ll5,. 
t'olcH•ty c~·r1:-"! of ntt~~ ""'£'~' •:"':t:..,t>J. 

1. RESI'OHS£ lO DISCHAR!OE 2. U.B[l 

(S.. RHpot>NI'o--) 

l.ltehan'c&l contalnmonl 

Sho.>ld bo ·-Chomical atod phy>ical ~oolmOilt 

3. CHEIIIC.I.L DESICHAliOHS 

~.1 CG CompoUI>IIIIy ClaM: .Voma1lc 
hydoocartiOn 

3.2 FOt'l"nUla: CtHaCH•CH• 
U 1110/UN PnlpMtlon: 3.3/1175 
3.4 DOT ID No; I 175 · 
~.1 C.O.S Ropblry No: IDO-II..C 

:L 1 Colopory; FlammG!o IOQI>d 
2.2 Clna: 3 

4. OeSERVABL£ CHAI!.'CT£RISTICS 

•.1 Phy-.lcat S\81• (aa ahlppeif): Uqu;d 

4.2 Color. Coloriool 
u 06ot: .Vomallc 

5. HU.LTH HAZARDS 

5.1 I'Hoonall'ro-.. £qulpmont: s.HoCOtltalnod broalhing apparaws; llftly !IOQOits. 
1.2 1ymp1omo F-..fntl Expoourw: lnhalallcn mar .. .,.. imtat<>n of noot, dizlinnl, cltprosa'on. 

Uodo<all irritallcn of oyo wilh tomoal iojuty poaaiblt, lnilaiN ""' and mar cauae bliol1!1. 
'·' TI"NttMni oJ ~ INHA.LATSON: If I! eH.CU oca.w. ••~• victim 10 trnh ak, ... "P him 

warm and q.NL and Jill mocfQI htlp prDn1plf)'; K broalhing alops, pive anifoeial roop;toj;on, 
INGESTION: ind..eo vomiiM>g only upon phyalcian'o "PP'""al; tnalorialln lung may CIIIM· 

chlmical ~ SKIN AND EYES: promplty fluah wilh plonly of wlltr (15 rrWL lOt oyn) 
and Jill rnod!cal onontiorl: ...,._and wuh contan>nalad clolhing boiO<o rauoo. 

U - Urn11 Yoluo: 100 ppm 
I.S Short Torm Inhalation Urnlta: 200 ppm fO< 30 rnH1. 
Ll Toaktry by lngH~IIon: Gr~ode Z LD•• • 0.5 1o 5 gikg (rat) 

L7 Lito Tnlclty: [)ala nor avallablt 
U Y- (GM)Irrtlant Characloriollca: Vaporo cauao -10 l'rltallcn auc:h thai por&onntl wil 

fwld !,;ph oonconua!Onl ur>p1ot11nt. The aHICIIo temporary. 
u LJq.>ld ., Solid ltTIIanl cn.r.cton.tlco: eo.,... ama,;,g ollho ""' and r...t-Otgrot bums on 

ahotlo-a: mar cauao MCOndary t>.Jrna on long •-a. 
L10 OdotTb<Mhold:1ADppm 
1.11 tt>I.H v-. 2.000 ppm 

''r:" 

6. rtRE HAZARDS 

M Flaoll Point llO'F O.C.; WF C.C. 
1.% A.mmab~ Uml\1 In Air: 1.0~-6.7% 

"·' Flre Enlngula.hlng Apenta: toam (mo.l 
eHeaive), water tog, Qrbon d"oOatde or 
dry ctw.micll. 

1.4 Fir• Enlngulahlng Apent• Hot to be 

UM'd: Not penintnl 
1.5 s.p.elal Haurda ot Combuat~ 

Producta: lrriatino vapors Itt pener11t'd 
when helled. 

1,1 S.h.avlor In Fire: Vapor is heavier than air 
and m~y travel eon .. ick:rable diJ.\.ance to 
the SoOUrte of ipflilion and flnh brick. 

6,7 lgnh.)on Temp.rature: 860"f 
£.1 twark:.al Huard: Not pertinent 
E.l Bumlng Rate: S.6 mm/min. 
6.10 Adt..b•Uc: Flame T.m,.ratur•: 

Oat& Not Av.~roil6ble 

7. CHEMICAL RU.CTIVITY 

7.1 R .. .ctlvtty Wnh Wat•r. No t6action 
7.2 R .. c:11vlty whh Commoo t.ltter1ala: No 

lfiiiClion 
7.3 Stability th.trin; Tn.naporl: Stable 
7,4 N•utrall::ln,D Apenta tor Ac~a and 

Cauttlea: Not peninent 
7.5 Polym.rl:u1~n: Not peninent 
7.1 lnhlbhor ot Polymt-rt.utlon: 

Not pertinent 
7.7 W.olar Rallo (Rea-C'\ant to 

Producl): Dol& Not }.vailablt 
7 .I R .. e11vtty Group: 32 

z. WATER I'OLLUTION 

1.1 Aquatic ,Tooldly; 
~ ppm/P6 hl/bloegii!ITt..llreoh wlltr 

1.2 Wat•rfowl Toxk:tty: 0.\a not available ... llloloplr:al Ory~n Domoncl (IIOD~ 
2.6% (thea<.), s cloys 

u Food Chain eonc.nu.Uon Pol.ntlal: 

None 

9. SHIPPINC !NrORMATION 

1.1 Grocltt of l'utfly: R ... arch (1!adt: 
;ue%; pure prado: 1>11.5%; tochnlcal 

II'"'"" 1>11.0% 
1.2 S1~ T~rature: ~ ... 1,.., Alrnoof>l-o: No rtQ<O<amont 
u y..,~~ng: Open (!lame annl.., 0< 

ptHS.uffo.VII:UUrn 

10. HAZARD ASSESSio\ENT CODE 

(SH Huard J. ... aamonl Handbook) 

A·T·U 

ll. HAZARD ClJ.SSirtC.I.TIOHS 

11.1 CocSe of F.O.ral R.gulatlona: 
Flammablt '<lud 

11.2 HAS Kt.:urd Rt11ng for &ullt W1ter 
TranaportaUoh: 

Calt-9ory Ratlllg 
fire, .... _,_ ............. ,_ ...................... 3 

H01hh 
V~lrnt.nt ............................. .. 
liQI>d 01 Solod lmtaOI ............. .. 
Pois.ons ........................................ 2 

Water POiution 

Hurna.n ToJ~itity .......................... . 
Aquatic 1 oaicity ......................... . 
Atrsthe-tic EHKI ......................... . 

A&IC'Iivrty 

Olhor Clwunicalo ....................... I 
w.:., ........ - ......................... -.... 0 
S..l'f Ruction.............................. 0 

11.3 HFPA Hua"' Claoaltleotlon: 
Col~ory Claaalflcallon 

Hoahh Huard (81"*)..................... 2 
Flammabollly !Rod)..................... 3 
Rflactivity (Yellow-)......................... 0 

12. PHYSICAL AND CHEII.IC.I.L PROPERTIES 

12.1 ,Phyt.Jeet SUtt a\ 15"C a~ 1 atm: 
liQI>d 

12.2 Wolocular Wo!$ht 106.17 
u.s BoiHng Point at 1 atrn: 

277-Tf • 136.2•C • AC)g . .C"K 
12.4 Fr..~Poltrt: 

_,3"'"F • -"'s·c • 11e·K 
12.1 Crlllcal To<np.nl\rrr, 

6~1.0'F • 3<3.;'C • 6t7.1'K 
12.6 Crrtlcal ,.,._,., 

&23 pt.ia • 3f..ti atm • 3.61 MN/m1 

IU Spottllc GroYIIy: 

0.~7 al 20'C (~ 
12.1 Uquld Sur1.cc TentJotl: 

~.2 ctyno&lom • O.OZV2 N/m at 20'C 
14.t Uquld Wat" tht•r1adal T•nalon: 

35.Al! cyne</om • 0.03!>46 N/m at 
20'C 

12,10 Yopor (Goo) Spottrlc GroYIIy: 

Notporti_, 
12.11 RoUo of Spoctll< H.,ll of Vapor (Goa): 

1,071 
12.12 L.otonl H .. f of Yaportutlon: 

1"-C Stull) .. e0.1 callg • 
3.35 X 101 J/lo.g 

I:LII HNl of Combuotlon: -17,71l0 Blullb 
.. -P877 callg • ....t13.5 X 10• Jlkg 

12.14 Haal ol t>oeompoalllon: Not potlinont 
IL11 Hoot of Solution: Nol ptrlinollt 
IL11 Haol of ,olymorilatlon: Not poninent 
1:Z.21 ..._1 of fualorl: Oau. N01 A¥aila~ 
12-" IJmltlng v-. Data Not Avallablt 
12.27 Rold Vapor ,.,_....,.., O.• pal& 

S. rrRE HAZARDS (Continued) 

1.11 Slolchlomolric IJ< to Fuel Rallo: Oala Not Avallablt 
1.12 Flomt Tomponrhrrr. Data Not Avallablo 
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ETHYLENE DIBROMIDE EDB 

IJquid SwHI OOOf 6. nRE HI.ZARDS 10. HI.V.RD t.SSESSI!EHT CODE 

E.l Flu~ Point NO! flammable ISM lluord .l.o>n>menl Handbook) 

Sinkl k\ wlltf. Foi~ Vapoi' i1 ptoduced. 
Freezir,g poem is 50"F. 

6.2 flammable Umtta kl Air: Not fllmrnable A· X 
u Fire Enlngullohlng .\~nta: Not pertinent .. ~ Flrt Enl~ul.tllng Apeonts Not to btl 

U...-d: Not peninent 
6.5 SpK.lat Kaurdt of CombutUon 11. HI.V.RD CLASSifiCATIONS Sto: th,Ct"olt(W •' PC'!:f>l!lle. KH~ Pt-0::'•£- ~wty. 

/ovr>C con:act "'-'':r. loo:o~•d and 'li;pot, 

liC,:llf tnd removE drS>CI'lirptd mcte••il. 
t-.iot•t1 1oca M•hh 1:11d pollu;.or. conut-le~e~s. 

Proch.tC'ta.: Oecompo.nion paHt are toxic 

Fire 

Exposure 

Water 
Pollution 

Not Uamm.able, 

~~O~~~~!?ft!f,;~ot~.~Rg?~i~~;p :~a~~~~~~~?u:;~r cNc •ere; min; 
(1"\Cfi.J;::'I~~ tt'.,fo!). 

Cool upostd cor.tc•~G·~ w•!h w<.le~. 

VAPOR 
POISONOUS IF INHALED. 

11~~~ t1~'"~~~:ir.nou and 1tuoaL 
II tl•tf.ln~f'lt- ha! SH•;-:'f-::. p•v( a.r.rhCUll rt:sp.u!al•~r •. 
I! t;rutr11r." 1~ cr~·hc:uli p•vt t:~~tn. 

UOUID 
POISONOUS IF SWAU.OWED OR IF SKIH IS EXPOSED. 
11.'~\it'~ 1~o~.~~"rr~~:J'~Ctr,,r,, ~ond ft•*'· 
n ... ~:-.. UfE-Cit~C' t.'tf.t .,.,;"l;~•er.t)· cl ""''I:IEr. 
IF it\ E'rES, h~IC E!f:i·C~ Cl;>tr LnC llu~t. Wll:":: ;>ffnf)· Ol ... -~~er. 
IF SWAlLOW[~ lP)~ vo::•~·ll: CO!~S.CIOUS. ~ve vltiiM'o G•1n._ ~E.~er 

(ITI"'"ol:ll., 

H!.lii.!FUL 10 /.CUI> TIC LIFE IIi VERY LOW CO~iCE~'TR~ llOiiS. 
Mey ~ da~ou' il n •nlr.s wtllf inl.i.kH. 

Nc1~· ICIC5~ hunt; tnt' wt:C:ldf O!fJ;IIIS. 
No:1ty O~UOT!. O! nEI:"tl)" ""ll~T .nuo.,f:IS. 

I. RESPONSE TO DISCHARGE 

(SM RuponM llelhodl Handbook) 

St>o.ll~ bl rornovod 

2. LABEL 

2.1 Cal-ry: Nono 
2.2 Ciaoa: Nol poninont 

CMrr.cal ar.d physical treatment 

3. CHEMICAL DESIGNATIDNS 

S. 1 CG Compallbllity Ciao&: Hologonllod 
hy<!<ooori>DII 

S.2 Formula: SrCHrCHrBr 
3.3 11110/UN l) .. lgnallon: 6.1/1605 
U DOT ID No• 1605· 
3.5 CAS lloglatry No• 106-P3~ 

4. OeSERVABU CHARACTERISTICS 

~.1 Phyalcol Sl.tle ( .. lohlpp.d): IJq..;cs 
u Color: Colorless 
U Odor: Mildly ""'"~ ike cNOtolorrn 

5. HE.&.LTH HIDRDS 

1.1 ParoC>f\ll l'roltcllvt Eqlllpmont Canister lype mnk ..- HHoC<>t~talntd t1r mas!<; noop<tno gio>l"; 
c:l>o<nlcol .. ,.1)' poggloo. 

U Symplomt Following E>.poouro: Loctllnrlommalion. 1>1111.,. and ulctfl on o!Un; irrilalion In klngl 
and orpantc itlfury to Jhoer and kic:Sneys: may ~ absorbf,d ttvough P.n 

1~ Tnal.IM-nt ol £~ Remove ttorn expos.ure. ReJ"nO"H ~tamine1ed ~ng. Wash akin with 
00&1> and ,..,.,. FkJ&h oro• will! plonty of ,..,.,. eon.un ~n. 

U Tllttol>old Utnh YakH: 2 ppm 
U Short Tenn lnhalalk>n Llmll.t: 60 ppm 101 5 min. 
1.1 loxlclly by 1-ollon: Grado 3; LOoo • 60 lo 600 mp/kg 
1.7 Latt Toxldty: Dall. not avaAabJe 
$.1 Vapor (Gaa) ln1tanl Chataclerbtlc:s: v~ caus-e I ~or.gh1 smarUng of the ~·s Of Utsplrft10fY 

t)'lltm K prtMnlln ,;g/1 conconuallons. The eHOCI a lempotary. 
'·' Liquid Of ~ trri\.lnt Characterb:tlc:a: UirWnum hi.Urd. H t;:lllled on clothinQ and allowed to 

romain. may calM amaning and roaooring of lhl oJUn. 
1.10 Odor ThrHI>old: Oet.t noJavaltablo 
J.n IDLH Value: ~00 ppm 

and imtatii"'Q. 
6.6 Be~vlor ln Fire: Dttcompos.e& itno toxic 

inilating pas.es. n ... cu wi1h hot me\aJs 
such as aluminum •nd rNg~um. 

6.7 lonttlon Tem~r.turc: Not flammable ... £~tical Huard: Not peninent 

u Bumlng R.-tr: Not llammab4t 
f.. to AdlabaUc Flame T•mpenture: 

Oete Not Availallle 
6.11 Stoichiometric Air to Fvel Ratk>: 

Oa\J Not Avalleble 
6.12 Flame T.rnp.raturr. Data Not Availeble 

7. CHEMICAL REACTIVITY 

7.1 Auc11vtty With W•t•r: No re•rtion 
7.2 R .. ctlvtty wtth Common M•t•rbla: No 

ructton 
7.3 Stabllhy Durirtg Tran~port: Stab'e 
7.~ Nl'ulraltzlng Aptont& for Adda and 

Ceu•tlca.: Not peninent 
7.5 PolytMrb.atlon: Nol per\i,.nt 
7.& lnhl~or of PotyrMrtz.atlon.: 

Not pt111jnenl 
7.7 Uolar Ratio (A .. ctant to 

Prod&.tet): 0116 Not Availab'e 

7.1 llnellvlty Group: 36 

·-

I. Wt.l[R POLLUTION 

1.1 Aquallc Toxicity: 
16 ins;111~B lv/bluegllllhs~ walor 

1.2 W•terfowt Toxlctty: 0.1.1 not avajlable 
1.3 1Uol(>91col O")'p.n O.mancl (IK>D~ 

Data notavalla~ 
u Food Chain Cone.ntrarion Pot.ntlat 

Nono 

9. SHIPPING INFORMATION 

u Gr><IH ot Purity: Comrnorcial 
S.2 Blor~>Pt Tompenl,..: Amf:>ionl .., lnor1 A~ No roqu;romenl .. ~ Y.mlng: P'eu.ur~~o~acuum 

11.1 Coclt ol Ft<leral Rogulallons: 
ORM·A 

11.2 HAS lluord Roling tot Bulk Walor 
Tran.por\IIUon: 

Calogoty Rating 
F"llt •• --.. - ........... --................... 0 
Hullll 

Vapor ltll\lnt ......................... - ... 1 
Uqu'd or So ltd Jrrnant ....... - ...... 1 
Poi5oOnS-... ·-··--...................... 3 

Water Polution 

Human ,.c,iclty ........................... 3 
Aq!JIIic lOJtcity,, ........................ 3 
lo.,lholic Effte1 .......................... 2 

Rw.C1f'llify 
O:hor Chimicals ........................ 1 
WaJM ....... - ................................ 0 

S.tt "••l:tion·-·-...................... 0 
11.:1 Hf"PA tiaurd Cluatfic.tlon: 

c.t .. pory Cla .. Hic:allorl 
H .. ,., Hr.uro (Blue) ..................... 3 
Fiammal>lrty (Fitd) ...................... 0 
MNCIM1y (Yell.,.) ...................... 0 

12. PHYSICAL t.HD CHEMICAL PROPERTitS 

12.1 PnyaJeat Stat• •• u·c •nd 1 ••m: 
I.>Q;>d 

12.2 lolo~o<:u~or Welpht 167.&6 
12.3 BoiUng Point al 1 aim: 

2'6S•F • 1S1•C • 40-c•K 
12.4 F..-.lnp~olnt 

•P.£"F • ~.e·c .,. '83.0"K 
12.5 Ctnk:al T em~turt: Not pertinent 

12.1 Crtllcal p,....,.., No! portinenl 
12.7 SpeoHI< Gra.ny: 

~.160 II 20"C (loquod) 
12.1 Uquk:S Surface T.ni!Jon: 

36.75 ctyne•lcm • 0.~75 H/m al 
20"C 

12.1 Uqukf Water lnt•r1.ctal T•nalon: 
36.~ dynH/cm • 0.036S. N/m a! 
20"C 

12.10 Vapot (Goo) Spoclllc Gravity: 
Not pet1i"""' 

12.11 llnlo of Spoclllc Heata of Vapor (Goa~ 
1.109 

12.12 ulonl Hen of Vaporlu!lon: 
62.1 Blu/tl • -'~.6 c.allg • 
1.P1 X 10' J/kg 

12.U H•at of Combua.tlon: N01 pertinent 
12.1~ HNI of o.compoa~~~on: Nol peninenl 
12.15 HNI ot Solution: Nol peninonl 

12.11 HNI of Polymorlulion: No! penintnl 

12.21 Heal ot Fualon: 13.7~ c:allg 
12.21 lJmlllnsl Value: Oela Hoi Available 
12.27 field Yapot p,....,.., 0.~ f)lla 

NOTES 
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TETRAETHYL LEAD TEL 

Common Syoon)'fnl 

TEL 
Ltad ltltlllh)'S 

AVOID CON'lACT WITH LIOUIO .C.,...O \'APOF1. Y.:t.-Ep peoplE lwty. 
We•r gQpgles. Mlf-conttint-d oruthm; ap;o&.tllus. 11nd tLID~r overclo~lling 

(.ncll.tdlrlp otcove~}. 
Stop d•!.th&rpe d po~:.,bte. 
C.ll f1~f dE-Pit1'1'\E'n1. 
Stay u~1nd ~:nd uu w1ter sprty to ''kr.ock down" "'apor. 
lsolttt tnd' removE- dischlrged mE.terlil. 
Notlly IOCI.I hunl"'and po11111ion control iptnoftl. 

Fire 

Exposure 

Waier 
Pollution 

Combustible. 
POISONOUS GASES ARE PRODUCED IN FIRE. 
COnaiMrs m11y expl~ in fn. 
V.poc may ex.ploOe H ignh..c! in an •ncloMod ar•L . 
Wt::lot poggtn, 5-elf-conaintoe b•e~:ttwn;: U>;.&tl1U1, and rubber eoveorclottl1ng 

(•n::luding plove,). 
Cornblit flfef horn ~hind bErnt-r or p:o1t-CI&d location. 

~:.~~~~~~~e"~~~~. ~·;;;~."car. to~:m, O! urt>on diO~!ide. 
Cool £),pOS6d conu.•nen ,...r,t; wtter. 

C.t.:.L FOi=. MEOtC"L AID. 

V.O.PO!l 
POISONOUS IF INH.O.UD OR IF SKIN IS EXPOSED. 

~~~r:g :~e~~e~i. 
11 b:utnink hu sto~~. pive 6r\.1'iCi61 resphtion. 
II b•u.ttunp I:S 01tf1C:ult, grvE CJ'"ypt'n. 

UOUID 
POISONOUS IF SW.O.LLOWED OR IF SKIN IS EXPOSED. 
Will burn f'yOI. 
F\tmo .... e c:onamiN1td clc:n•np an~ J.hoe,. 
Fl11S.h ~tft:cted ifUf wnh p•t-n:'t of w~ter ... 
IF IN EYES, hole! eyeJ,dli o~n tno 11us.n w::t. plent)• o~ \Jrtiler. 
IF SW~LLOWEO 11ne v.;t,;.. 11 CONSCIOWS, htvt v.'t'm ow'"- water 

IF S~~~~'O~~~O~~~ ~.~;~ 1:~~tcXf~~~US OF; HAVING CONVULSIONS, 
oo nottwng e,.c:ept H·e;: ~~rr. ""arm. 

HARMFUL TO .O.OUATIC LIFE IN VERY LOW CONCENTRATIONS. 
M•r be Oa~ro..rs If J1 •nlaors w•t., irrlalt.n. 

Notify lOCI! Mann anc wildlifE ctf•citts. 
Notr!y OP'tfllDrt ol n.et't)) wtter •nlih5. 

I. R£SPONSE TO DISCHARGE 

(SH R- loltlhc>da Handbool<) 

luue \Narnino-pois.on. 

2. IJ.BEL 

2..1 Cat~ Poi..on 
2.2 Clau: 6 

\Natltf contaminant 
RHtric:1aCOI'U 
Should bt rtmovod 
Chemical and physical uutmont 

3. CHEMICAl OCSIGNATIOIIS 

'·1 CG CcmpoUblllly CioN: Ncl illod 
'.2 Fonnula: Pb(CaHa)r 
U lloiO/UH I>Higl\lllon: 6.1/1&-IP 
U DOT ID No• 1&-IP. 
U C.O.S R"jiltlry No• 76-00-2 

4. OBSEIIVABU: CHARACTERISTICS 

•• 1 Phyalcal Stolt ( .. thlppod): Uq.od 
•.2 Color: Dyod rod cr c11>of dio~nctivt cclcr. 

·~ Odor: s-t 

5. HEALTH Hl.lARDS 

1.1 ,..,._., l>rotKIIY• Equlprntnt Otparoe vapor typo caniotor loco mu1< tor ohorl poriocla; air ~;no 
typo tor 1onpt< porioda; noop<ono-<:o~tod, iiQ..,;o.p.ool glowM; P'OII<M gogptoa or toce ,.,..ld; 
....,... "' light-colored clothing; rubbor .,_. "' booll. 

1.2 Symplom& Following Expoourr. l""'ouod urina')' D\I1IXIl cllaad. H I ~~~ dtVM ol abootption 
from lnhalotlcn cr ol<in contact. may caUN lnocrnnia. ••cltal>lllly. dtliriorn. coma and dNlh. Do 
no1 con1uw With ~nctparoe 1aac1. 

1.3 Trootmont ol [xpooutr. RtlnOYII vi<1irn from contaminated .,.. and conoul1 phyllciao 
lmmodiattly. INGESTION: lndoce _.mng. SKIN: waoll lmmodialtly"""" ~ ..... .,.or olmll&r 
~tTo'eum di1tillale fol~ by a.oap and wat.r. 

6.4 Thrwa.hok! Urnlt VahH: 0.1 rnglm1 

U Short Tenn lnha'-tlon L.JmJ1.a: 0.15 rng Pb/m1 tor 30 nh 
U Toiddty by lngoollon: Oral rol LD.. • 17 mg/kg 

1.7 Lalt Tolllclly. Load poisonlog 
u v- (Gao) lrrltom Choroettriotlco: Vapot~ ...,.. a .,;ghl amarling clltlt .,... or ,..,..tc•y 

.,... .... " ,_ In l,;gh """'*'ttationa. The .rltet " 1""-"'l'· 
u Liquid ., Solid lntlonl Chor.ctorfotl<:o: CaUMI amartin; ollht allln and fnt~ bum& en 
~ ·~•: rniy c.u... MCOndary b.rm on long expotUI"a.. 

1.10 O<lotllnallold: Oota nolavaltablt 
5.11 IDUI Vaklr. -'0 mg/m1 

6. fiR£ HI.ZAROS 10. HI.ZARO ASS!SSII.!NT COO£ 

•• 1 Flaah Point 200"F C.C.; U!J"F O.C . (S.. Hazard A~.....menl H1ndbook) 

0.2 Flammabl-e Umtta In Air: A·X·Y 
Oata not tvailable 

0.3 Ftr. EJtlngLJI•hlng A~nta: Water. lotm. 
dry chemical. or c.arnon d•cxKk! 

u Fl,.. ErtlngiJlahlng Ag.nt.s Not to be II. HI.ZARD CIJ.SSirlti.TIOitS 
UM<i: Not pertinent 

u SpKJ.al Haurda ol Combwrtlon 11.1 Cock ol F.O.ral R.-gulatlona: 

PrDdlJC"ta.: To~~:ic pl5oeS IJE pener11fJd irl Pc>>D~~.B 

flfH, 11.2 HAS Kuard Rating lor bulk Water 

u &.lvvlor )n FIA": May explodf in fifes, Tnrnaportatlon: No1 '"tid 
6.7 lgnttkm T .mp.Dture: O&<:om~s. abOve ,~ NFP.O. Huard ClouHictlloo: 

23o·F CatliiO'Y CLat.aJficaUon 

•• 1 E~l Hazard: Not pertinent Heilth Huard (Biuoe) .................. - 3 ... &umlng Rat•: Oa1a not avaitabkl F111mmabilrty (Red), ..... _ .. ·--···• 2 
li,10 J-,dlablltk Flamt Temp.ratura: R .. etiviry (Yellow)···-········ .. ••••••• 3 

Data not available 

(CQI6nuod/ 

7. CH!MICAL REACTIVIlY 

7.1 R ... cttvtty Wtth Wal•r: No rflachon 
7.2 Rncttvtty wtth Common !rlbterlala: Rust 

and a,ome mttal' cau"' d&compo!ll:On. 
7., Stablllt)' Ourfog Tr>noport Sllbl< below 

230'F, AI hipn.J lempeT•MM, tnlf 
deiONrle or e:r;plode lJrt'J)ton conf,~. 

7 •• N.utralb:lng Ap.n\1 tor Adda and 
Cauatb: Not pertinent 

7.6 Polyrntrlullon: Not poronent 

7.1 lohlbllor ol Polymorlutlon: 
Not p.n.intont 

7.7 Yolar Rallo (Ra~tdant to 
Procll.tCt): Oa\1. not 1vailable 

7.1 R..c:tlvtty Group: Data not available 

12. PHYSICAL AHO CH!MICAl PROPERTIES 

12.1 Phytolcol Stolt al WC and 1 aim: ,..,..., 
12.2 loiOitculor Wtlgh~ 3~ ..... 
,~, SoilinG Point at 1 atm: Oecompot.el 
12.. fiMzJng Point 

-21~·F • -1~n·c • 136·K 

l. WATER POLLUTION 
12.6 Crnal T.rnp.1'111urw: Not peninenl 
12.1 Cntlcrrl Pr ... aure: Not p.flrtinon1 

1.1 .O.quotl(: To•lclty: 12.7 Spocllk Gr>vtty: 
0.20 mgfl/96 hlfbiuogiii!Tt._fhoh 1.633 11 ro·c (liQ<>c!J 
water 12.1 UqukS SUr1.a T•naJon: 

1.2 W1terfowl Toxictty: Call not Jvailablt 28.5 OynH/cm 

'-' Blologlcol Oxypon Domond (BOD~ • 0.0265 N/m II (Ht) 25•C 
Oall not avai~ 12.1 Uqukl Water lnter1.clal Ten&lon: ... Food Chain tone.nlnllon Potontla~ (Htr40 e~yr~H/cm • o.e< N/m at 20·c 
O.u not evail&bltl 12.10 Vapo< (Goa) SpKHk Gravity: 

.. NOI ponirltnt 
12.11 RtUc ot Spocl1lc Noata ol Vapor (Goa~ 

Not pen.intnt 
12.12 Laton! Hut of Vaporization: 

Not pel'\inent 
12.13 H••t ot Comlxntlon: (aot) -7.670 etutlb 

• -',3ao cal/g - -163 X 10• J/kg 
12.1. H••t of DK:ompoa.ttlon: Not PMtinant 
12.15 Ha1t of SoluUon: Not ~nintnt 

9. SHIP"f'lltG INFORMATION 12.11 Hul of Polymorlzatlon: Not portioont 
12.21 Hoal of Fillion: Oall nol available 

1.1 Graclto ol Purft)': Ttd>nicol 12.26 Ulnhlng V1lue: Oat.a not evaila.tH 
t.2 Sl~ T..-npenrturr. Ambient 12.27 A•kl Vapot Pr•....ur.: Dill not 1vailab'e 
1.3 loot1 A~: No requOemont 

••• Y.mtng: Pr"""'..,vacuum 

t FIRE HAZARDS (Ccntinlled} 

1.11 Stolclllomolrk Alf to Fuel 1\lrllo: Oota not avallablt 
1.12 Flamo T~ O.ta not avalloblt 
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TOLUENE TOL 

Common Synonym• Plen.ant odot 

! 
1oluol 
Mtthflbln:tne 
Mcolhylberu~ 

Floats on w1ter. Fl.unmab'e, irrilatino Vapof it ptoduced. 

Stop c:hs.thjtge- lt poss.t~le. Kt-ep Pf"O~f' i:Wll)'. 
Shut oH 1pnltt0n 1-()..trces 5nd Uoll I11E dE:~inment. 
Stay upw,nd and U5oe w~1e1 sp!£)'10 "lr.nocl. oown'' vepor. 
/-.VOid CQ'l:itl wRI'IItQUIC: lr'ld Vi?QI, 
IS.OIIIE i~d tE:movt d!SChirped rNIE:tilll. 
Notrly loe.al hEihh and poiiLnion conuol r:.pencies. 

Fire 

Exposure 

Water 
Pollution 

FLAMM~BLE. 
Fluhback along va.por lflil f'NI)' occiJI". 
VaDCr m•r explock: if ignr16d in an enc:los.&d ar6&. 
Wur poppies E.nc! ntf·CO!'itbtntoc b•nthin; I.??£•Uus. 
£)1inp..t•St'"o W11h dry Chf:mo~l. fOl:m, o: Uroon doCJrt:::le. 
Wiler rTo2)' bE inet1ttt•wE on fi!E, 
Cool upcu·d contra• .. ot'f "'"lh .... ·uer. 

C~LL FOF. MEOIC~L ~:0. 

VAPOR 
lrmasinp 1o t')'es, now and' th•oat. 
lllnhaled, will caut.E N;~a. \'Om!ling, head•che, dininess, 

ortfoeu11 bteathin;, or loss of cons.c:iousne$$, 
Move to hesh 11t, 
11 biUth•n~ hef sto::-~. grvt ~:onlfu:•il rE:sp•re.tion. 
11 bru1h•flP d•tt•.:uf1. P'"f crypen. 

I.IOUIO 
lnila•~ lo 11Un ond tyH. 
H ,...uowfod, will c:aUR NUHl, vomhing or ~ of cons.ciQ\Jsnes.s. 
f;trnovt conllminltt-:: clo!tlin' tnt: t!'\oes. 
Flost-, tf1E-CtK arut ~r, plenty ol •••t.t&r, 
IF IN EVES. hOld f'!'•b:t: oper; tnc flush Wllh pit'lty o! w1~er. 
IF S~ALLOVo'EO &'l:: v•::•m •t CONSCIOUS, h6Vf v•ct•m Cl'l"'l~ ... ·.uer 

or m.tk. 
DO NOT INDUCE VOMITt'IG. 

~ou~': :.;~~kit in high ~nttllions. 
Ml)" be danpet'NS tt n enleri Wiler in\lkes • 

Nctlf)- io;al heanh an: wllcth1e otf•:ral$. 
Notlf)• oper~to~t o! nnt::L) wa1~r r"'lttt..~S. 

I. RESPONSE TO DISCH~RCE 
(S.. R .. poi\M llotl>odo Handbool<) 

lnut w1ming.high flammabl1ity 
EVICUIIt area 

2. lABEL 
:z. 1 Cotopory; Flomma!>le liQu<l 
2.2 Cloas: 3 

3. CHEMICAl DESIGN.O.TIONS 

3.1 CG COmpodblllty Cl .. o: llrcmotic 
Hy<l<oearbon 

• 3.2 Formula: C.HoCHo 
3.3 1110/UN O.olgnotipn: 3.2112~ 
3.C DOT ID No; 12~ 
U C"S Roillotry No; 106-8&-3 

~. OBSEINABLE CHARACTERISTICS 

~.1 Phyolool Stott (&I ohlppo<f): Liqu<l 
u Color: Colotl ... 
4.3 06or; Purtpent; arof'l\ltic, berlle1*1ike: 

distinct. pktas.am 

5. HEALTH HAZARDS 
5.1 Pera.onal ProtKttVt' Eq~pment A5r·r.us>PI*' rna&Jt: pogo&es Of t1oe Jhield; plastic plovu. 
6.2 Symploma Followlf111 Expoouro: Vopot~lrrilale OJOS ond upper rosp;tolory tract .. ...., <fa:zinoss. 

hNd&cho, onoslhosla. roap<rolory arrm. Liquid lrrilaln eyes lnd couw• dl)'ing ot akin. H 
aopiratod, OIU>H coughing, gapg:ng. dmrost, ond rop;dly O.VOioping pulrnonory odomo. H 
lngastod caUMI \'OIIIiling. gnpng. diorrhol. <Stprouocl roopitolion. 

1.1 Tr••lm.n\ ol Expo..ure: INHAl..ATION: remov-e to treah air, gtvoe arvfdil resP,ation and oxy~ H 
noodod; con 1 <loclot. INGESTION: do NOT Induce ~ Clll 1 <loclot. EYES: l1uslr will> 
w11et f01 at *11 15 min. SKIN; wipe otr. walh wrth s,oap and wat.,. 

U T!rlHhold Llrnll Voluo: 100 ppm 
5.5 Short T•"" lnklllatlon UrnHa: 600 ppm for 30 min. 
U Tnlclly by lnpootipn: Grolle 2; LOoo • 0.5 to 5 g/kg 
1.7 Lalt Toxicity: Kidnot ond liver c!omape may followlngaolion. 
1,1 Vapor (GN) lmont Cllaract•rbtk:a: Vapot1 caus.e • aiipht smarting of tt. eyH or respiratory 

ayatem H p ... nt WI high c:oneentraticn,. TM effect i& temporary. 
£.1 UqukS or SoUd li'Tftant CharacteNb: Uini""""" hlntd. H a.pil'-d on cJottllno and all~ 1o 

romo;, ITIIf oouot ornortmg ond roddoring ollhl akin. 
1.10 Odol nor.-. 0.17 ppm 
1.11 IDLH Voluo: 2,000 ppm 

: 

, .. 
£.5 

&. riRE HAZARDS 
Fl .. ~ Point 40"F C.C.; 55"F O.C. 
flammabW Umtta In Air: 1.27•.4·7% 
Fire EX11ngul.ahlng Agen1a.: Carbon dio•ide 

Ot dry cllemic.al tor 'rtllll f11~1. ordinary 
t011m for 1&1pe f1res. 

Fire Ertlngul.a.hlng Au•ntl Nol 1o be 
U-..d: Water t'nll)' be ineHeC1ive 

Speoclal Huarda ct CombuaUcn 
Products: Not por1inent 

Bt-havlor In Fire: Vapor i• he11vter than air 
tnd may trhel & co~rable d•stlnce to 
1: $0UfCe of ignition and tluh back. 

6.7 Ignition Tl'm~nture: 997"F 
6.8 Elf.ctrlc.al Hu.ard: Clns I, Group 0 
6.ll Burning F\ltl': 5.7 mm/min. 
6.10 Adlab4111t Flam.. T•mp.t~tur•: 

01ta not 11vailable 

(Ccn6nved) 

7. CHEMIC~L REACTIV11Y 

7.1 Ructlvtty Wtth Water: No reaction 

7.2 RnC11vtty witt\ Common M•t•rbla: No 
, .. C1tcm 

7.3 St.blltty During Tranaport Stable 
1 •• H•utrallz:lng J.g.nta for AckSa •M 

C.uaUea: Not Pertinent 
7.5 Polyrn.rtutkm.: Not pof'linent 
7.1 lnhlbttor of PolyrMriullorc 

Not pet'linent 
1.7 Yolar RaUo (A•aC'tant to 

Product): Oaa not available 
7.1 RuC'ttvtty Group: 32 

·-

I. WATtR POLLUTION 

1.1 Aqu.tlc Tolldctty: 
1180 rng/1/116 IM/"""';shJTL_/hH~ ... ,., 

1.2 Wal•rfowl To•Jctty: Oata no1 avail1bJI 
1.3 Blologlool Orypen O.INond (BOD~ 

o .... 5 cloys: 3e"' ltl>oor). e days 
u FOOd Chain Concentratlcn Potentlat: 

Nono 

-

9. SHIPPING INfORMATION 

t.1 Gr.e.1 of J>.Jrtty: RllHirch. raapent. 
nitratjon..all ~.8 + '"4: Industrial: 

conta:ns r.. + "'·will> 5% l)'lone ond 
t.man amountJ ol btnzerw and 

nonorornotic hydrocort>ons; P0/120: 
&eu pure than industrial. 

t.2 stonope Tompetolurr. Ambient 
U I..., Almoopi>Hw: No rOQUrornont 
t.C V•ntlng: ep.r. (flame arreslet) or 

pressure--vacuum 

10. Hf.V.RD ASSESSIIEIIT CODE 
(SH Haurd Au..urn.nt H•rH:tbook) 

A·T·U 

II. HAV.RD CIJ,S$1riCATIDHS 

n. 1 CoM 01 F.ckor•l R..gulatJona: 
FlaiTlt'nC:IIt liQutcf 

n.2 NA.S Huard Jilting fOf Bulk W•••r 
Tranaportatlon: 

C.t..gory R•llng 
Fi'e-.................. _ ........................... 3 
Hfl•nh 

\li;)Or lrritlnt, ..... - ................... _ 1 
Uqutd or Solid lrri'olint................ 1 
Fots.ons ................................. , __ 2 

W11er Pollltion 
Hufn6n T o•ic:ity........................... 1 
AQuatic Toric:rty .................... -... 3 
Aesthrtic Etltoe~.......................... 2 

RIIICtMty 

Othftf Chemic.~ls .................. -. 1 

\\
1
11\(ff .................... - ................... 0 

SeH Ri1•C1ion .............................. 0 ,.3 NFPJ.. H.u.ard Clu.Wf'tca1lon: 

C.leQory ClauUic.tlon 
H"nh HCirC: (BI~~tJ ........... _....... 2 
Fl•mrno!>ilny (Fiod) .................. -..... 3 

Fioacwny (Yellow)·········-····· ... ·•· o 

12. PHYSICAL AND CHEII.ICAL PROPERTIES 

12.1 

12~ 

12.3 

12.4 

12.5 

12.1 

12.7 

12.1 

12.1 

12.10 

12.11 

12.12 

Phy~J sta•• •• 1s·c •nd 1 ••m: 
Uo.o<t 

&oiling Point •t 1 •tm: 
231.1'F • 110.E"C • 383.8'K 

FrHzJf111 Point 
-13P•F • -P~.o·c .. 178.2•K 

Crttk:al T.mp.-raturr. 
ros.•·F • :ne.E·c • 5P1.e·K 

Crttk:aiP~rr. 

f1Wi.1 pW: • .&0.55 aim • ,.108 
MNim' 

Spoc!lk: Gravity: 

o.u; ot 2D'C ll<>uodl 
Uqu'd Surf•ct TeNJon: 

2M <~ynoolcrn • o.om N/m 11 20"C 
Uquld Wolor lntortodrol Tonolon: 

36.1 rtynH/cm • 0.0361 N/m 11 2$'C 
Vopor (Goo) S!>odflc Grovlty: 

Not pertinem, 

Rollo of Spoclfl< Hoola of Vapor (Goo~ 
1.oeu 

Lat•nt H••t of Vaporiutkm: 
155 Bw/lb • &6.1 e~llg .. 
3.61 X 101 J/kg 

12.13 Hill of Cornbuollon: -17,430 Btu/lb 
• -P666 '-Allg • --&05.5 X 10' J/kg 

12.14 H11t ol Docon!pooolllon: Not pettirlonl 
12.15 Hoot of Solution: Nol poninont 
12.11 H11l ol Polymorlullon: Not ponlr>onl 
12.21 Hoal of Fuolon: 17.17 col/g 
12.21 Umltlf111 Vohoo: Oota not ovoilblt 
12.27 Rold Vapor l'rHourr. 1.1 poi& 

&. FIRE HWRDS (Continutd) 

I. 11 Stolchlornolric Air to Fuol Rollo: Oala not ovolloblo 
1.12 flarrMt T.mp.ta1ure: 0.1.1 nm available 
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m-XYLENE 

Comtnon sr-rrna 
l·Dimethyt~ruent 

.ylol 

Wattryliq~ SwHI odor 

Fbatt on wat.,, Flammable, irrit.lting v~ is produced. 

~~c;~ ch1othirpt It POU1bl£ ~:t-fP Pt:OPI£- t""''Y· 
Ctli f•rt ClfPil"i!Ttfnt 
~~,~o-c contitl Wllh I·~~~~~ ~nC '-'l;x:>r. 
lto!att and removt a•seru.rpfC rrott~rial. 
r,olltJ' loe.l hnl\t, 1m: poiiLI\•or. cor.\lol a.pEnt•es. 

Fire 

Exposure 

Water 
"::olfutlon 

FL.AMM.0.6LE / 

~~~~~~Y ~~~~~ig:!c: m:t.c:;;~OMd area. 
Wur z.,t-I!•COro:.l.a"'~t-0 tt•E:l.tfloro;o l~P&tl.hJ&. 
E.,, .. go.,u!o!", ""1\1'1 fotm. c~ C"l£-~:al, o: c•rbon diOJade. 
Wrte• mt)' bf •"-E~~:t•vf: O!' ll!E. 
Coo~ opc~ec cor-.ta:me~1 wt.h .. ·eter. 

V,I.POR 
ltlTtlling 10 f')'H, nou, and tnr01t. 
11 inhlli.d, will a~ he•C.che, drtfteuh bftithing, or lou ot 

con.OOuSJ'ln$, 
!<JovE- 10 l•f~~. '''· 
II b•utnm; toU SlOpPE-d. ~•vf lr\:fiCIII rt-spitllion. 
It b•eathin~ It c-t:•cu!l, povt: CJ');IE-'"i. 

UGUID 
lnrta\lng 10 sk.in and f'YO'S· 
tf rwallowl<l. wif: tai.IM' n~~uwa, vomiting, 0t k)ss of con~tou~one1s. 
f;t-me-wE CO'itt.~·•~1tC CIN'W'l~ t"'C !t•~·· 
Flu~t. ~~~c:tt-C l'tU Wl1h pltr.r,· ot "'''tor. 
IF 11~ EVES. t•OIC tyehCt o~r. i~C:: Uu!-t: Wl1to plent)' .ot "'t.ter. 
IF S\'\'J.lLCWEC tr.c V•Cio"t. 11 co·~SCIO:.J5, hnt VIC:Iol":'' Cltl:"'~ wuer 

or m11~. 
00 NOT I!.;DL•CE \'O~Iil•.oG. 

H~RMFUL TO AOU.O.TIC LIFE IN \IERY LOW CONCENTRATIONS. 
Fo..t!ing to 5hor•Mroe. 
M1y be Da~O\IS H h entm w11., int.akH. 

Nototy tcxa! hur.r: anc WIIOirfe- oH•tials. 
ho;rtt OPf'liO't ot nU!;:l) wrr.·eter I"''UI~es. 

1. RESPONSE TO DISCHARGE 2. LABEL 
(SH 1\oaponM U.tho<la lltndboolt) 

IIWt warri""'l>gh flamrnallility 
Evacuatt arN 

s""""' bt rornovl<f 
~rniul and physJ~;al tr•atrMnt 

3, CHEMICAL DESIGNATIONS 

~. 1 CG Compotlbl!try Claoa: Nomttic 

~ 
s.2 Formula: m-CoHo(CHo)a 
~.2 IWO/UH O.algn.tlon: S.2/1307 
~.4 DOT ID No~ 1307 
~.1 C.O.S ROlllalrY No• 10&-36·3 

2.1 Catogory: Flammable l;q,.,;d 

2.2 Ciao&: 3 

(, OBS£RVABL£ CHARACTERISTICS 

•• 1 l'hyalcol Slott (at ohlpp.cl~ L;qu;d 

4.2 Color. Coloo1ns 
"'·' Odor: Ukt benz•ne: ch.l.ract.nr1;c aromatic 

5. HULTH HWRDS 

1.1 ''r.onal ,roloetlvt Equlpmont ,l.pprovod canisttr or ,.;r.aupp~;.ct masl<; googlts or lace sl>tld; 
plastic glcwM and booU. 

1.2 Syrnptoma Following bpoaurw: Vapot1 cauoe holdache 1nd da:zinn&. L;qu;d irrilaiH oyn lnd 
aiUn. If \lkln into kings, QIUHS ~e c:ouQI'Iing, diatrn~, and rapidly deveSoping pulmonary 
ldfma. H notfl~, c:o~s MUM&, vomiling, t1llllpl, hladache, lnd como: can be tat1l. K<ll>t)' 

and Mr dal'l"'lpt Qln ~. 
1.2 TIN1melll ol Expoouro: INHALATION:,..,.,.... to hsh olt; 1drninialtr OJ1ificill rtsp&1tlon and 

Ol<)'Vtll K rtqU<td; caM 1 doc:Jet, INGESTION: do NOT - vorniWig; call 1 doc:Jet. EYES: 
ftul.h wtth water tor 11 le,11t 15 min. SKIN: ~ ott. wash wtth loOIP and w11.r. 

1.• n.r..hold Um" Volvo: 100 ppm 
i.5 Sl>ort Tonn lnhallllon Umlto: 300 ppm fO< 30 rnin. 
U Toxicity by lnpoatlon: Grldo 3; LOn • 50 10 500 g/kg 
1.7 l.olo Toxicity: Kodnoyand- damapo. 
1.1 Yopor (Gat) lrrftlonl CI>A..cltriotlco: Vopors caUM 1 a);ghlamorling of tht oyH or rtapiratOt)' 

lf)'Wlorn H pt....,. In tOgh c:onctn1r1Jion&. The otfoct lo ttrnponary. 

6. FIR£ HWRDS 

M fluh Point M'F C.C. 
6.2 ~mm.blt Umtu In Air: 1.1%~.•% 

M F~t Enlngolahlng ,t.ponto; Foorn. d<y 
~mica!, or carbon dio):;ide 

6.C fire Elrtlngulaltlng ,t.ponta Hoi lo be 
U-..ct. Wat•r rna)' be Nn..W..e. 

6.5 Sp>clal llulrda ot Combuttlon 
,.,oducta: Not J*"inen1 

u &.havlor an Flra: Vapor is hNvitf ~n U 
and IT'll)' ttavel ~~a~ drsanoe to a 

a.ource ol ipnil>on and flam btcl<. 
t.7 lpnttJon T.-mpe-ratura: Pae·F 
u EIK1ricol llulrd: Cll .. I, Group 0 
u B-umlhQ R1te: S.e mm/mil\. 
1,10 Jr.dlab.tlc FlarM T.mp.ratura: 

Oa\.1 no1 available ,,, Stofd>lomttrlc ,t.Jr to f..ol R.tlo: 
Oat& not availAble 

6.12 flaotM T•mpe-Dtura: Oat.t not •vall~ 

1. CHEMICAL RUCTIVITY 

7,1 A .. ettvtty Wtth Wat~>ro No reacUon 

7.2 ROK'IIvlry With Common W.ttrlolo: No 
, •• ction 

7.3 Sttblllty Dvrtng Tro.,.port: Stablo 
7 •• ~raii:Z.Ir.g A~ta for Add• ltnd 

C.~tlea: No1 pt1f\inent 
7.5 Pol)',.....tlon: Nol pon;,.nl 
7.6 lnhlbHot' of Potym.rtutlon; 

No1 PftMinenl 
7,7 Uobr AaUo (R•Ktant to 

Produe1t, Oa\.i not 1vallatMe 
7.1 R~Group:32 

-

I. WATER POUUTIOH 

1.1 Aqua1k:Toxlclty: 
22 pprri1P6 .. /blueg;JIITI.,/hsh wattr 

1.2 W•tHfowf Tosk;tty:: D•ta 1'101 availabl-e ,, llloloplcol Olf)'~ o.mond (DOD~ 
o lbtlb, 5 dayr; C% (thoor.), e dayr 

••• Food Cf\11~ eonc:.ntration Pot.ntl.at 
Oa\.1 not nall&b'e 

!. SHIPPING IHfORMio.TION 

1.1 Grocln of 'urttr: R....,ch: Pli.Pll%; 
Pu<t: PP.P%; TtChnical: Pll.2% 

1.2 SI~Tornptr~Mr.Arrlt>on! ., 1,_, A~: No roqu;r...-
t.4 Vontlng: 0pon (flame orrntor) or 

~uur .. vacuurn 

·-

XLM 

10. HWRD ASS£SSIIEHT CODE 
(SH llulrd ......._ llondboolt) 

A·T·U 

II. HWRD CLASSIFICATIONS 

11.1 eors. ot F.o.n.l R-.gLfli1Sonc 
Flamrntl>lt );quid 

11.2 HA.S Kazard R.ting for 8ulk W•t., 
T ranaporlollon: 

Cal "PP')' Rating 

F'r•------··--- 3 
Hwl!h 

Vapor lrtitant _____ 
1 

~"'Solid lni!ant-- 1 
Poilons--·----- 2 

W11er PolLition 
Human Tcxidty .. _ ...... ___ 1 
Aquatic Tcxtcny ..... _ .. __ .. , •• 3 
Autneotic: ErffloC't.., .. _._ .... _ .. _ 2 

RN<tMiy 

Otht< Olornicala .. --·-· .. - 1 

WaiM , .... --.... - .... - .... ·-· .. -· 0 
S.H Mwetion ......... _ .............. 0 ,, HFP,t. llulrd Cla.....,.tlon: 

Cat "PP')' CLatofficotlon 
Hwl!h Huard (Biut),. ___ 2 
Flamrnat>Ony (RiodJ---- 3 
n .. <tMJy (Yollow)----· 0 

12. PHYSICAL AND CH[MICAL PROPERTIES 

12.1 Phra.Jcat sut• .t 11·c •nd 1 ••m: 
~ 

12.2 ~~ Wolght: 106.1& 
12., !lolling Poln\ ol 1 Ibn: 

26&.4•F • 131.P"C • £05.1•K 

12.4 FJH:Ing ,oint 
-!><.2'F • _.7,f'C • 225.3'K 

12.1 CrltlcoiTornptr~~u.-.: 

6!oO.B'F • :;.<:;,e•c • 617.0'K 
12.1 Ctt!k:al ............. 

513.6 avn • 34.&5 psia • 3.540 
MNim' 

12.7 Sp.clflc Grovtry: 
0.8&< at 20'C (l;qu<f) 

12.1 Liquid Surl>Ot Toonalon: 
26.6 rtyttn/crn • 0.0266 N/m at 20•c 

12.t Liquid Woto< lnttrftdol Ttnalon: 
36 ... dynn/crn • 0.0364 N/m at 30•c 

12.10 Vopor (Goo) Sptcltle Grovtry: 
Nol poruntnl 

12.11 Rollo o! Sp.clflc tlo1ta ot Vapor (Goo~ 
1.071 

12.12 Loltnl liNt o! Vaporlutlon: 
147 Ehullb • 81.8 callg • 
3.<3 X 10' Jtkg 

12.1S tlo.al ot Cornb<lotlon: -17,554 Stullb • 
-P752.4 cal/g • -<Oii.31 X 10' J/kg 

12.14 tlool of Docornpoaltlon: NOI plttinont 
12.15 tlool ot ISotutlon: NOI ponintnt 

12.11 liNt ot Polymtrlzotlon: NOI por1inont 
12.21 tloool ot Fuolon: ~.01 cal/g 
1UI LJrnlljng Vlluo: Doll nol IVailblt 
12.27 Rold Vopor ........... 0.34 pail 

1.t Liquid or SOlid lrrilonl CI>Arocttrlttlco: Minimum hlzard. H splllod on dott>ng 1nd 1Mowtd 10 
r•rnain. rna)' cauw tJN,rting and r~ of ttw akin. NOTES 

• I 
1.10 06o( 'nw'tohold: 0.05 ppm 

• 1.11 IDUI V1klo: 10,000 ppm 

~ ..... 
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Diesel Oil (fuel oil ~2) 

Physical and chemical description: fl~mmnble, slightly v~scous brovn 

liquid obtained froo the distillation of crude petroleum. Diesel oil 

is a mixture of hydrocarbons, predomin~tely unbranched alkanes of 

10-16 carbon atoms vith smalle= u~ounts of nrom~tic and polynuclear 

aro.=atic hydrocarbons (Pl~'s). Diesel oil floats o~ vater, having n 

specific gravity of le~s than 1. 

Uses: fuel for trucks, ships, and trains. 

Toxicity: Becaunc of thei= ~ater solubility and carcinogenicity, 

benze~e a~d P~~'s are the che~icals of. health concern in diesel oil. 

Ben:e~e, found in trace amou~ts in diesel oil, is kno~~ to cause 

leuk~ia, a cancer c£ the blood forming cells; P~-~'s as a cla9s 

(1-lOt ln diesel) are considered to be carcinogenic to a r.umber of 

animal species. 3cnzo(a)pyrcnc is one of the ~ost co~~only found ~nd 

carcinogenic PAH. The nlka~en of 10-16 carbon ato~s, which make up 

the bulk of diesel oil, are of lesn concern due to their very low 

vate= solubility and low toxicity. 

Concentration Guidelines nnd Stnndard9: The maxim~ tolerable 

concentration for diesel oil in drinking vater in 100 ug/1, due to 

organoleptic (ta9te and smell) considcr~tions. The EPA Office of 

Drinking ~ater reco~ends thnc the short te=m concen~rations of PAR's 

in drinking ~atcr not exceed 25 ug/1. Tnis is the 7 dny sug0ested no 

adverse reaponse level (SNARL) nnd docs not take into account the 

long tc~ c~ricer risk. These concentrations should be toler~ted only 

in e~ergency situations vhere no other higher quality vater source is 

available. 

: I ~ . ~ ... 



~ Naphthalene (CloHs) 

• 

• 

Physical and Chemical Description: ~hite crystalline solid ~ith a 

characteristic "u:oth b:1l1 11 odor. Naphth<J.lene is more dense than 

~ater (sp. gr. 1.145) and has a solubility o£ 30,000 - 40,000 ug/1 @ 

25°C, It melts at 80°C but '..'ill !lt:blime (volatilize fro~ a solid) at 

room temperature. Naphthalene is considered a polynuclear aromatic 

Uses: intermediate ~n dye production and formation of solvents, 

lubricants, and motor fuels. Used directly as a moth repellnnt. 

Toxicity: Naphthalene may be ~bsorbed by inhalation, ingestion or 

skin or eye contact. Ch=onic ~~posure can cause catar<J.cts, kidney 

disease and red blood cell brc.:lkdo.,.:1,· e!lpccially in infants and 

individuals deficient in the enz~c G6PD. Naphthalene has been shoYn 

to be nor~utagenic snd noncarci~ogenic. 

Classification: P.az:1rdous Substance (E?A) 

Hazsr~ous Waste (EPA) 

Priority Toxic Pollutant (EPA) 

Persistance: Naphthalene can oxidi=e in the presence of light and 

a~r, 50! after 14 clays in one study. Microbial degradati~n has also 

been d~onstrated in the laboratory in solutions as concentrated as 

3.3 ug/1. ·Little breakdo~~ is expected, ho~ever, under the dark, 

anaerobic conditions characteristic of in-situ ground ~ater • 

·. 

·. ,; .·,··.:·,t· :. ·:~. ;.,· 



Phenanthrene (C14H1o1 

~ Physical nnd Chemical Description: colorless, monoclinic crystals 

soluble in ~ater, 1,000-1,300 ug/1@ 2.5°C, specific gravity~ 1.179. 

Phe~anthrcnc is n PAH. 

Uses: dyes, explosives, a natural constituent of coal tar and of 

cie~el oil (0.35l). 

Toxicity: Phenanthrene has bee~ ice~tified as a mild allergen and 

hu=a~ dc~l photosensi~izer. Limited acute and chromic animal 

experiments shov it to be of lov to moderate toxicity. 

Classification: none 

Fluorene (ClJHlo) 

~ Phvsical snd Che~ical Descri?t:o~: Co~bcsti~le white solid having a 

density of 1.20 and a ~ater solubility of 1980 ug/1. 

Uses: Manufacture of dyestuf:s. 

Toxicitv: Little S?ecific in:o~ation is available a~out the toxicity 

of ~luorene but it is a polynucle~r .:1rcmatic hydroc.:.rbon (P.AJ1), a 

group '·h-ic.l.·, con~_ai"',.s ,_,...,o••n hum"n c"'- 'noce~s ... - ...... ... • .... .....cl. Q ••• 

Classification: None 

• 
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5.0 SITE CONTROL 

5.1 ZONATION. Due to the nature of the work (multiple soil borings and well 
installations throughout the study area) and the properties of the potential 
chemicals found onsite, typical exclusion, contamination reduction, and support 
zones are not necessary or practical at all locations. Therefore, where 
appropriate, a "floating" exclusion zone in the perimeter of the sampling site 
will be established to eliminate access to the area by individuals not working 
on the project or involved in the assessment work. The perimeter will be at 
least 20 feet in radius and moved accordingly as the assessment points are moved. 

5.2 COMMUNICATIONS. When radio communication is not used, the following air 
horn signals will be employed: 

HELP three short blasts 

EVACUATION three long blasts 

ALL CLEAR alternating long and short blasts (- . - .) 

5.3 WORK PRACTICES. General work practices to be used during ABB-ES projects 
are described in Chapter 9. 0 of the CLEAN HASP. Work at the site will be 
conducted according to these established protocol and guidelines for the safety 
and health of all involved. Specific work practices necessary for this project 
or those that are of significant concern are described as follows • 

Work and sampling will be conducted in Level D clothing and equipment • 

Hanahan.HSP 
05,91 (CLEAN.01) 5-1 
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6.0 DECONTAMINATION AND DISPOSAL 

All personnel and/or equipment leaving contaminated areas of the site will be 
subject to decontamination, which will take place in the contamination reduction 
zone. General decontamination practices used during ABB-ES projects are 
described in Chapter 13.0 of the CLEAN HASP. 

6.1 PERSONNEL DECONTAMINATION. All personnel leaving the study area are subject 
to decontamination (as necessary). The decontamination procedure required will 
be determined by the nature and level of contamination found at the sites. At 
a minimum, site personnel will remove loose soils from boots and clothing before 
leaving ~he site. More thorough decontamination procedures will be observed as 
dictated by site conditions. These procedures are described in Chapter 13.0 of 
the CLEAN HASP. 

6.1.1 Small Equipment Decontamination Small equipment will be protected from 
contamination as much as possible by keeping the equipment covered when at the 
site and placing the equipment on plastic sheeting, not the ground. Sampling 
equipment used at the site will be used only once or will be field cleaned 
between samples with soapy water (Alconox), rinsed with clean water, rinsed with 
an approved Quality Assurance/Quality Control solvent, and final rinsed with 
organic free water. 

6.1.2 Heavv Equipment Decontamination Drilling equipment will be protected from 
contamination as much as possible by placing the equipment on plastic sheeting, 
not the ground. The drill rig and associated drilling equipment will be cleaned 
with high pressure water or high pressure steam followed by a soap and water wash 
and rinse. Loose material will be removed by brush. The person performing this 
activity will be at the level of protection used during the field investigation. 

6.2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. All disposable 
protective gear, decontamination fluids (for both personnel and equipment), and 
other disposable materials will be disposed of at the site. Decontamination 
fluids (i.e., isopropanol [e.g., split spoons and groundwater sampling pump)) 
will be stored in amber glass bottles. Disposable materials (e.g., gloves and 
TyveksT~) will be bagged and disposed of properly • 

Henehen.HSP 
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7.0 EMERGENCY AND CONTINGENCY PLAN 

This section identifies emergency and contingency planning that has been 
undertaken for operations at this site. Most sections of the HASP provide 
information that would be used under emergency conditions. General emergency 
planning information is addressed in Chapter 14.0 of the CLEAN HASP. The 
following subsections present site-specific emergency and contingency planning 
information. 

7.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATIONS. The site HSO or 
the Health and Safety designee is the primary authority for directing operations 
at the si.te under emergency conditions. All communications both on- and off-site 
will be directed through the HSO or designee. 

7.2 EVACUATION. Evacuation procedures at the site will follow those procedures 
discussed in Chapter 14.5 of the CLEAN HASP for upwind withdrawal, site 
evacuation, and evacuation of the surrounding area. Evacuation from the DFSP 
facility will be conducted with all personnel meeting at the main facility gate 
at the northwest corner of the site. Evacuation will proceed by travelling south 
(left) on North Rhett Boulevard, away from the site. 

7.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured on-site 
will be rendered first aid as appropriate and transported to competent medical 
facilities for further examination and/or treatment. The preferred method of 
transport would be through professional emergency transportation means; however, 
when this is not readily available or would res·ult in excessive delay, other 
transport will be authorized. Under no circumstances will injured persons 
transport themselves to a medical facility for emergency treatment • 

Hanahan.HSP 
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8.0 ADMINISTRATION 

8.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate in 
downrange activities at this site have been reviewed and certified for site 
operations by the Project Manager and the HSS. Certification involves the 
completion of appropriate training, a medical examination, and a review of this 
site-specific HASP. All persons entering the site must use the buddy system, and 
check in with the Site Manager and/or HSO before going downrange. 

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL: 

*+ Ken Busen 

*+ Peter Redfern 

*+ Jay Koch 

*+ Alan Stodghill 

*+ Kevin Warner 

OTHER CERTIFIED PERSONNEL: 

* FIRST-AID-TRAINED 
+ CPR-TRAINED 

Hsnehsn.HSP 
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*+ Joe Daniels 

*+ Andrew Harvey 

*+ Kathleen O'Neil 

*+ Peggy Layne 
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8. 2 HEALTH AND SAFETY PLAN (HASP) APPROVALS. By their signatures, the 
undersigned certify that this HASP will be used for the protection of the health 
and safety of all persons entering t is s'te. 

8 . 3 FIELD TEAM REVIEW. 
information in the HASP. 
requirements of the HASP. 

NAME: 

DATE: 

SITE/PROJECT: 

Hanahan.HSP 
05,91 (CLEAN.01) 

I have read and reviewed the health and safety 
I understand the information and will comply with the 

8-2 
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8.4 MEDICAL DATA SHEET • This Medical Data Sheet will be completed by all 
on-site personnel and kept in the Support Zone during site operations. It is not 
a substitute for the Medical Surveillance Program requirements consistent with 
the CLEAN HASP. This data sheet will accompany any personnel when medical 
assistance or transport to hospital facilities is required. If more space is 
required, use the back of this sheet. 

Project: 

Name: 

Address: 

Home Telephone: Area Code 

Age: Height: Weight: 

In case of emergency, contact: 

Address: 

Telephone: Area Code 

Do you wear contact lenses? Yes No 

Allergies: 

List medication(s) taken regularly: 

Particular sensitivities: 

Previous/current medical conditions or exposures to hazardous chemicals: 

Name of Personal Physician: 

Tele:phone: Area Code 

Hanahan.HSP 
05.91 ICLEAN.01) 8-3 
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8.5 EMERGENCY TELEPHONE NUMBERS • 

Police Department 

Primary Hospital (U.S. Naval Hospital 

Alternate Hospital (Baker Hospital) 

Base Fire Department 

Off-site Emergency Services 

Po~son Control Center 

National Response Center 

Regional USEPA Emergency Response 

Site HSO: Alan Stodghill 

General Site Supervisor: Ken Bus en 

Project Manager: Peter Redfern 

ABB Environmental HSM: C.E. Sundquist 

Hsnshsn.HSP 
05.91 (CLEAN.01) 8-4 

(803) 747-5711 

(803) 743-5130 

(803) 744-2110 

(803) 744-4073 

(803) 744-4073 

(800) 962-1253 

(800) 424-8802 

(800) 414-8802 

(904) 656-1293 

(904) 656-1293 

(904) 656-1293 

(207) 775-5401 x101 
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8. 6 ROUTES TO EMERGENCY MEDICAL FACILITIES • 
assistance for the site is: 

U.S. Naval Hospital 
Charleston, South Carolina 

The primary source of medical 

DIRECTIONS TO PRIMARY: Take Rhett Ave. (Hwy 136) south to Park Circle. Turn 
right and drive around Circle until you reach Montague Ave. Go west on Montague 
Ave. until you reach Interstate 26. Take Interstate 26 south approximately 3.5 
miles. Hospital is on the right side of the Interstate. See Figure 8-1. 

The alternate source of medical assistance for the site is: 

Baker Hospital 
Charleston, South Carolina 

DIRECTIONS TO ALTERNATE: Take Rhett Ave. (Hwy. 136) south to Park Circle. Turn 
right and drive around circle until you reach Durant Ave. Go west on Durant Ave. 
until you reach Rivers Ave. Take Rivers Ave. south approximately 1. 5 miles. 
Hospital is on the left side of Rivers Ave. See Figure 8-1 • 

Hanahan.HSP 
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The Occupational Safety and Health Act of 1970 provides job safety and health protection 
for workers by promoting safe and healthful working conditions throughout the Nation. 
Requirements of the Act include the following: . 

All employers must furnish to employees employment and a place 
of employment free from recognized hazards that are causing or are 
likely to cause death or serious hann or employees. Employers 
must comply with occupational safety and health standards issued 
under the Act. 

Employees mus.t comply with all occupational safety and health 
standards, rules, regulations and orders issued under the Act that 
apply to their own actions and conduct on the job 

The Occupational Safety and Health Administration (OSHA) of 
the U.S. Department of Labor has the primary responsibility for 
administering the Act. OSHA issues occupational safety and health 
standards, and its Compliance Safety and Health Officers conduct 
jobsite inspections to help ensure compliance v.ith the Act. 

llflllil~i~llllr11111111111111111i\11111111llril[lillllflllg!l11iliiiilliillil:irlilllilliiiilliiilllilillillililiiililiillilllll:lrlillli 
The Act requires that a representative of the employer and a 
representative authorized by the employees be given an opportunity 
to accompany the OSHA inspector for the purpose of aiding the 
inspection. 

Where there is no authorized employee representative, the 
OSHA Compliance Officer must consult v.ith a reasonable number 
of employees concerning safety and health conditions in the 
workplace • 

1111\ltlltllllllllllll!IJ!!IIIflllllllllllllllllil:lllllillllllllllll!lilllll!lllii!llllllil 
Employees or their representatives have the right to file a complaint 
v.ith the nearest OSHA office requesting an inspection if they 
believe unsafe or unhealthful conditions exist in their workplace. 
OSHA -v.ill v.ithhold, on request, names of employees complaining. 

The Act provides the employees may not be discharged or dis­
criminated against in anyway for filing safety and health complaints 
or for otheJWise exercising their rights under the Act. 

Employees who believe they have been discriminated against may 
file a complaint -v.ith their nearest OSHA office within 30 days of 
the diScrimination. 

If upon inspection OSHA believes an employer has violated the 
Act, a citation alleging such violations will be issued to the 
employer. Each citation will specify a time period within which the 
alleged violation must be corrected. 

More Information 

The OSHA citation must be prominently displayed at or near the 
place of alleged violation for three days, or until it is corrected, 
whichever is later, to warn employees of dangers that may exist 
there. 

The Act provides for mandatory penalties against employers of up 
to S1,000 for each serious violation and for optional penalties of up 
to $1,000 for each nonscrious violation. Penalties of up to Sl,OOO 
per day may be proposed for failure to correct violations within the 
proposed time period. Also, any employer who willfully or 
repeatedly violates the Act may be assessed penalties of up to 
$10,000 for each such violation. 

Criminal penalties arc also provided for in the Act. Any willful 
violation resulting in death of an employee, upon conviction, is 
punishable by a fine of up to $250,000 (or $500,000 if the employer 
is a corporation), or by imprisonment for up to six months, or by 
both. Comiction of an employer after a first con\iction doubles 
these maximum 

While prO\~ding penalties for violations, the Act also encourages 
efforts by labor and management, before an OSHA inspection, to 
reduce workplace hazards·voluntarily and to develop and impro,·e 
safety and health programs in all workplaces and industries. 
OSHA's Voluntary Protection Programs recognize outstanding 
efforts of this nature. 

OSHA has published Safety and Health Program Management 
Guidelines to assist employers in establishing or perfecting 
programs to prevent or control emplyce c>;posure to workplace 
hazards. There arc many public and private organizations that can 
pro,~dc infonnation and assistance in this effort, if requested. Also, 
your local OSHA office can proivde considerable help and advice 
on solving safety and health problems or can refer you to other 
sources for health such as · 

Free assistance in identifying and correcting hazards and in improv­
ing safety and health management is available to employers, without 
citation or penalty, through OSHA-supported programs in each 
State. Thse programs arc usually administered by the State labor 
or Health department or a State university. 

POSTI:SG INSTRUCfiONS . 

Employees in States operating OSHA approved State Plans should 
obtain and post the State's equivalent poster. 

Additional information and 
copies of the Act, specific OSHA 
safety and health standards, and 
other applicable regulations 
may be obtained from your 
employer or from the nearest 
OSHA Regional Office in the 
following locations: 

Atlanta, Georgia 
Boston, Massachusetts 
Chicago, Illinois 
Dallas, Texas 
Denver, Colorado 
Kansas City, Missouri 
New York, New York 
Philadelphia, Pcnnsyh.-ania 
San Francisco, California 
Settle, Washington 

(404) 347-3573 
(617) 565-7164 
(312) 353-2220 
(214) 767-4731 
(303) 844-3061 
(816) 426-5861 
(212) 337-2325 
(215) 596·1201 
(415) 995-5672 
(206) 442-5930 

Washington, D.C. 
1989 (Revised) 
OSHA2203 

Elizabeth Dole, Secretary of Labor 

U.S. Department of Labor 
Occupational Safety and Health Adminstration 

Under provisions of7i!le 29, Code of Federal Rcsual~ons, Pan 1903.l(a)(l) employers mUJI post Ibis nolicc (oro facsimile) in a consp:cuous pt:.cc where noliccs to employees arc 
customarily posted. 
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1.0 INTRODUCTION 

ABB Environmental Services, Inc. (ABB-ES) was contracted by the Naval Facilities 
Engineering Command, Southern Division (SDIV) to prepare a Contamination 
Assessment Plan (CAP) for the Defense Fuel Supply Point (DFSP), Hanahan, South 
Carolina, The purpose of the CAP is to outline a field investigation and 
sampling program that will assess the source and extent of petroleum cqntamina­
tion along the eastern and western boundaries of the site. The investigation and 
subsequent report will be presented by SDIV to the South Carolina Department of 
Health and Environmental Control (SCDHEC) for review. The following report 
presents the site location, summarizes previous investigations, and develops the 
rationale for the proposed monitoring plan to be implemented under the 
Contamination Assessment (CA). 

HenehDF.CAP 
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2.0 BACKGROUND 

2.1 SITE DESCRIPTION. The DFSP site is located approximately 3,5 miles east of 
Charleston Air Force Base within the city limits of Hanahan, South Carolina 
(Figure 1). The site occupies approximately 36 acres just east of North Rhett 
Boulevard. Immediately north of the DFSP facility is a residential community 
called Gold Cup Springs Subdivision (Figure 2). The areas to the west and south 
of the site are comprised mainly of light industry. Immediately east of the site 
is a U.S. Army-Navy Reservation. The facility contains seven 70,000 barrel 
capacity aboveground storage tanks, truck loading stands, and several buildings. 
Each tank is constructed of welded steel with a floating roof and is surrounded 
by an earthen berm. The primary product handled at the facility is JP-4 jet 
turbine fuel. 

The DFSP facility is owned and operated by the Defense Logistics Agency, 
Alexandria, Virginia, and the facility property is owned by the U.S. Air Force. 
Environmental investigations and remedial activities at the site are being 
performed by SDIV . 

2, 2 SITE HISTORY. In September 1975, a leak developed in the bottom of storage 
tank No. 1 immediately after it had been cleaned and put back in service. 
Approximately 83,000 gallons of JP-4 jet fuel were lost before a water bottom was 
put in the tank. Leakage was confirmed to be the cause of the loss, The lost 
fuel reached the shallow, surficial aquifer and migrated northward into the Gold 
Cup Springs Subdivision, a subdivision of approximately 75 homes. 

In November 1975, the U.S. Army Environmental Hygiene Agency (USAEHA) from 
Aberdeen Proving Ground, Maryland, was brought in to investigate the site. 
Monitoring wells were installed to delineate the contamination and a well point 
system was constructed in December 1975 to extract the fuel from the groundwater 
and soils. The well point system became impractical by January 1976. A 
collection ditch was built along the northern border of the site to collect the 
remaining fuel. A second well point system was installed in March 1976 and was 
operated until April 1976. It was estimated that approximately 25 percent of the 
lost fuel was recovered by these operations. 

In June 1980, the Defense Fuel Support Center (DFSC) contracted Dames and Moore 
to conduct a field investigation and monitoring program to assess the extent of 
groundwater contamination at the DFSP facility and in the Gold Cup Springs 
Subdivision, north of the facility. Dames and Moore installed 17 monitoring 
wells and collected groundwater samples from these wells for pH, specific 
conductance, total organic carbon, oil and grease, and diethylene glycol 
monomethyl ether (a fuel system icing inhibitor) analyses. The study concluded 
that hydrocarbon-related contamination was present in minimal amounts and was 
dispersed around the site. Past fuel recovery, chemical and biological 
processes, and natural dilution had reduced groundwater contamination. 

HanahDF.CAP 
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In 1985, samples from additional monitoring wells installed by Science 
Applications International Corporation and sampled by General Engineering 
Laboratories, revealed JP-4-related compounds, including benzene, ethyl benzene, 
toluene, and xylenes (BETX) in one of the off-site wells. In additional studies 
conducted by McClelland Engineers, Inc., in 1986 and RMT, Inc., in 1987, JP-4-
related compounds were detected in the groundwater, surface water, soil, and 
sediment within the Gold Cup Springs Subdivision. In addition, air mQnitoring 
studies conducted by RMT, Inc., in 1987 identified some contamination of the air 
in subdivision homes and throughout the neighborhood. 

In October 1987, ICF-Clements Associates, Inc., prepared a Risk Assessment for 
the DFSP facility. The results were that inhalation and ingestion of contamina­
tion associated with the facility, most notably benzene, could pose a potential 
cancer risk of greater than 1 in 1 million and that exposure to chemicals, while 
swimming in pools filled with contaminated groundwater, may result in significant 
risk. Exposure to noncarcinogens (most notably total xylenes) may also result 
in a hazard index greater than 1 . 

As a result of the investigations at the site, bioremediationwas selected as the 
cleanup technique. The U.S. Geological Survey (USGS) is currently operating and 
monitoring the bioremediation system at the site. 

In addition to the 83,000 gallon fuel leak at tank No. 1, other areas of the 
facility have been found to be contaminated with petroleum hydrocarbons. Small 
spills and leaks are the likely contributors of contamination in these areas. 
The USGS performed an initial site screening of the site using a passive soil gas 
survey in 1990. The USGS report concludes that an assessment of contamination 
delineation should be performed along the eastern and western parts of the 
facility. 

2.3 HYDROGEOLOGY 

2.3.1 Regional Hydrogeology The Charleston, South Carolina area is underlain 
by four water bearing zones. These zones include the surficial water table 
aquifer, the Tertiary Aquifer System, the Black Creek Aquifer, and the Middendorf 
Aquifer. 

The Coastal Plain of South Carolina, which includes Charleston, consists of a 
series of complex, interbedded unconsolidated to partially consolidated 
sedimentary formations of Late Cretaceous to Quaternary age. Surficial sediments 
within the study area consist of a variable sequence of sand, silt, and clay with 
a basal conglomeratic layer containing phosphate nodules that are a part of the 
Ladson Formation. The formation averages about 30 feet in thickness. These 
sediments were deposited as a result of a series of sea level encroachments and 
recessions that occurred during the Pleistocene epoch (Siple, 1946.) 
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The surficial water table aquifer is contained within the unconsolidated 
sediments of the Ladson Formation. The aquifer is recharged largely by the 
infiltration of precipitation over the area. Locally, the aquifer may be 
recharged by seepage from the underlying Santee Limestone in areas where the 
Cooper Formation is absent. Discharge from the surficial aquifer occurs 
principally by evapotranspiration and through natural seepage to surface water 
bodies. Shallow wells account for only a small amount of discharge from this 
aquifer and vertical migration into underlying aquifers is limited by the Cooper 
Formation. Depth to the water table of the surficial aquifer ranges from 3 to 
15 feet below land surface (bls) and generally reflects changes in the local 
topography. Well yields average approximately 85 gallons per minute (gpm) with 
reported transmissivities between 600 and 1,340 feet squared per day (ft2jday) 
(Park, 1985). The groundwater is commonly acidic and may contain high iron 
concentrations. 

Unconformably underlying the Ladson Formation and forming the lower confining 
unit of the surficial aquifer and upper confining unit of the Tertiary Aquifer 
System is the Cooper Formation of Oligocene age. The Cooper Formation is a 
massive sandy, phosphatic limestone that is uniform in color and texture. The 
Cooper Formation requires only a few feet of thickness to effectively retard 
vertical groundwater flow. 

Underlying the Cooper Formation and compr~s~ng the Tertiary Aquifer System are 
the Santee Limestone of Eocene age and the Black Mingo Formation of Paleocene 
age. The Santee Limestone consists of a creamy-white to gray, slightly 
glauconitic lime mudstone to marl. The unit ranges from 60 to 80 feet thick in 
the project area (Park, 1985) . Wells tapping this unit yield between 200 and 500 
gpm and are mostly under artesian conditions. The Tertiary Aquifer System is 
recharged by infiltration in updip outcrop zones inland of the project area. 
Groundwater flow in the aquifer is to the southeast under relatively flat 
regional hydraulic gradients (Aucott and Speiran, 1985). Excessive hardness and 
high iron and fluoride concentrations are common in the groundwater of the Santee 
Limestone. Brackish water can be found at the coastal margin of Charleston 
County. 

The Black Mingo Formation underlies the Santee Limestone and is composed of 
limestone, green to gray argillaceous sand, and dark-gray to black clay. This 
formation is approximately 400 feet thick in the project area (Park, 1985). This 
formation is hydraulically connected to the Santee Limestone and is the lowest 
unit of the Tertiary Aquifer System. The sands of the Black Mingo Formation 
constitute the major water-bearing strata. Well yields average approximately 230 
gpm. Transmissivities in this unit range from 500 to 3, 700 ft2/day and hydraulic 
conductivities range between 29 to 170 ftjday (Park, 1985). 

Underlying the Black Mingo Formation approximately 700 feet below mean sea level 
(MSL) are the Peedee, Black Creek, and Middendorf Formations of Late Cretaceous 
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age. These formations consist of interbedded sand, silt, and clay with 
occasional limestone. Each of these formations is capable of producing 
groundwater under artesian pressure; however, the major water bearing zones are 
the Black Creek Aquifer in the Black Creek Formation and the Middendorf Aquifer 
in the Middendorf Formation . 

The lower part of the Black Mingo Formation and the Peedee Formatio~ contain 
sufficient clays and silts to form an effective vertical hydraulic barrier 
between the upper Tertiary Aquifer System and the lower Black Creek Aquifer. 
Another confining unit exists in the lower Black Creek Formation and upper 
Middendorf Formation to separate the Black Creek Aquifer from the Middendorf 
Aquifer. Hydraulic conductivity in the Black Creek Aquifer has been estimated 
at 2 to 59 feet/day with a storage coefficient of 10-4 (Park, 1985). Groundwater 
flow direction in the Black Creek Aquifer is to the east. The Middendorf Aquifer 
is the most productive of the two aquifers with groundwater flow to the east­
northeast under a gentle regional hydraulic gradient (Aucott and Speiran, 1985). 
Both aquifers contain potable water; however, in some areas water quality may 
have excessive concentrations of dissolved sodium, bicarbonate, and fluoride . 

The basement rock in the region is Triassic in age and occurs approximately 3, 000 
feet below MSL (Park, 1985). 

2.3.2 Site Hydrogeology Soil boring and monitoring well data from previous 
studies indicate that the DFSP site is underlain by 25 to 38 feet of recent fill 
and fine sands with numerous clay and silt lenses and basal layers of phosphatic 
gravels of the Ladson Formation. This formation thins towards the north. The 
surficial aquifer is contained in these materials. Beneath the Ladson Formation 
and forming the base of the surficial aquifer is the homogeneous, dark green- gray 
calcareous clay and silt (marl) of the Cooper Formation. This formation is 
estimated to be 260 feet thick in this area and presents a very competent 
confining layer in the site area (Dames and Moore, 1982). The contact between 
the Ladson and Cooper Formations is undulatory and varies between 1 and 8 feet 
above MSL. Depth to the surficial aquifer water table ranged from 5 to 18 feet 
bls during previous investigations. Some of this variability is based on surface 
elevations; however, the data suggests that the water table fluctuated by as much 
as 7 feet at the site. 

The general direction of groundwater flow in the surficial aquifer at the site 
is to the north-northwest. Localized groundwater flow directions at the site may 
be controlled by topography, with groundwater flow west of the DFSP site toward 
the west and groundwater flow just north of the DFSP site generally towards the 
centerline of the north-south valley through which East Lakeside Drive runs . 
Figure 3 illustrates a water table contour map from data collected on Septem­
ber 6, 1986. Calculations for hydraulic conductivity from monitoring wells at 
the site using the Hvorslev (1951) method range from 10-4 to 10-3 centimeters per 
second (cmjsec). An estimated seepage velocity at the DFSP site was calculated 
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as S.Sxl0-5 em/sec or 0.24 feet per day using an average hydraulic conductivity 
of 8. Sxl0-4 em/sec, an average hydraulic gradient of 0. 02, and an effective 
porosity of 0. 20 (McClelland Engineers, 1987). It is believed that the discharge 
of groundwater by the numerous springs in the Gold Cup Springs Lake neighborhood 
into the ditch on E. Lakeside Drive, along with the routing of groundwater 
discharges by French drains installed by several residents on Valley Street, may 
significantly increase the rate of contaminant transport . 
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3.0 PROPOSED ASSESSMENT PLAN 

It is proposed that a two-phase field investigation be undertaken to assess the 
suspected contaminant plumes along the eastern and western sides of the DFSP 
site. The phased approach is discussed in the following two sections. During 
both the Phase I and Phase II field investigations, the ABB-ES field leader will 
meet on-site or at SDIV with the SDIV Engineer-In-Charge (EIC) on a wee~ly basis 
to discuss the field investigation progress and findings. 

3.1 PHASE I FIELD INVESTIGATION. The purpose of the Phase I investigations is 
to assess the approximate horizontal extent of the contaminant plumes at the 
eastern and western sides of the site by obtaining groundwater samples from 
temporary wellpoints and soil samples from hand augered soil borings and 
screening these samples with a field gas chromatograph (groundwater) and organic 
vapor analyzer (soil). The information obtained during this field screening 
phase will assess the extent of the contaminant plumes and direct the placement 
of monitoring wells during the Phase II investigation. 

Prior to the Phase I investigation, any necessary permits, off-site utility 
clearances, and right-of-way easements and private property access approvals will 
be obtained with the help of Navy personnel or their representatives. In 
addition, information on the location of potable water wells within a 1/4 mile 
radius of the site will be obtained from SDIV, DFSP, SCDHEC, and previous 
investigation reports. 

The Phase I field investigation will consist of instaliing up to 40 temporary 
wellpoints along the western side of the DFSP site to assess the western 
contaminant plume. Up to 16 temporary wellpoints will be installed to assess the 
eastern contaminant plume. The locations of the proposed temporary wellpoints 
are shown on Figure 4. The wellpoints will be installed using a KV Macho System 
or equivalent . 

Groundwater samples will be collected at each wellpoint location and screened for 
the presence of the petroleum contamination constituents benzene, ethyl benzene, 
toluene, and xylenes (BETX) using a field gas chromatograph (GC). In addition, 
up to 20 shallow soil borings will be conducted using a hand auger where possible 
at both the eastern and western contaminated areas to assess soil contamination 
and local lithology. Soils will be classified in accordance with the Unified 
Soil Classification System. Soil samples will be collected from each soil boring 
and placed in 16- ounce glass jars. The soil samples will be screened for 
petroleum contamination by head space analysis using an organic vapor analyzer 
(OVA) equipped with a flame ionization detector (FID) . 

3.2 PHASE II FIELD INVESTIGATION. The purpose of the Phase II field investiga­
tion is to further assess the horizontal extent of the petroleum contamination 
in the eastern and western areas of the DFSP facility, assess the vertical extent 
of the petroleum contamination, and characterize the contamination. This will 
be accomplished through the drilling of soil borings in areas where hand augering 
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could not take place to collect soil samples for OVA screening; the installation 
of permanent groundwater monitoring wells; the collection of groundwater samples 
from the monitoring wells for laboratory analysis of jet fuel constituents; 
surveying of the elevations of the monitoring wells to determine aquifer flow 
direction and gradient; and aquifer testing on select monitoring wells to 
estimate aquifer characteristics. 

During the Phase II field investigation, 18 shallow monitoring wells (up to 15 
feet in depth) will be installed at the site to assess the eastern and western 
contaminant plumes. The location of the proposed monitoring wells is shown on 
Figure 5; however, exact well placement will depend on the results of the Phase 
I investigation. All monitoring wells will be constructed of 2-inch inside 
diameter (ID), flush threaded Schedule 40 polyvinyl chloride (PVC) screen and 
riser. The well screen will be comprised of a 10 foot section of 0.010-inch 
slotted screen. Well screens will be set such that a minimum of 2 feet of screen 
will be above the water table. Depth to the water table in existing wells will 
be measured to determine the depth interval for the well screen. The remainder 
of the well casing will consist of solid riser pipe to the ground surface. Total 
well length and depth for the shallow monitoring wells is not expected to exceed 
15 feet bls. 

The well annulus will be filter packed with No. 6-20 sand or an acceptable grade 
of sand to at least 1 foot above the well screen. A 2-foot bentonite seal will 
be placed above the sand pack with the remaining annular space grouted to the 
surface. Wells will be flush mounted with the ground surface and will consist 
of a .. locking protective cap and a steel subsurface vault set in the pavement 
around each well riser pipe. Typical construction details for the proposed 
monitoring wells are provided in Figure 6. 

In addition to the monitoring wells, up to 15 shallow soil borings will be 
advanced with a drill rig in those areas where it was not possible to perform the 
Phase I manual soil borings. 

Upon completion of the monitoring well installation, the wells will be developed 
using a centrifugal pump until the groundwater is sediment free or as clear as 
the aquifer will allow in a reasonable amount of time. The measuring point for 
groundwater elevation on the PVC riser pipe and the land surface adjacent to each 
monitoring well will be surveyed to within ± 0.01 foot based on an arbitrary 
reference elevation of 50 feet. 

Groundwater samples will be collected from the newly installed monitoring wells 
in addition to the 11 existing wells at the site and analyzed for jet fuel 
constituents (U.S. Environmental Protection Agency Methods (EPA) 602, 610, 239.2, 
and 418.1). At the western contamination area 16 groundwater samples will be 
collected and at the eastern area, 13 groundwater samples will be collected. In 
addition, three duplicate samples; two equipment blanks; one field blank; and 
five trip blanks will be obtained. 
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Groundwater samples will be shipped via overnight carrier to an approved 
analytical laboratory. Sampling and the subsequent analytical program will 
comply with ABB-ES's Comprehensive Quality Assurance Plan (ComQAP). 

During the Phase I and II field investigations, ABB-ES personnel and their 
subcontractors will coordinate efforts with site personnel to dispose of 
contaminated fluids and soils. ABB-ES and their subcontractors will place any 
contaminated soils on plastic sheeting in an area approved by the facility 
manager. The contaminated soil will be laid out in 6- inch deep layers and 
allowed to aerate and be exposed to sunlight. The soils will be covered with 
plastic sheeting in the event of a rainstorm. ABB-ES will till the soils every 
other day to accelerate the aeration process. Any contaminated fluids will be 
transported and deposited in a train tanker car that is kept at the facility for 
the purpose of disposal of waste fluids. It will be the Navy's responsibility 
to dispose of any hazardous waste that may be generated during this project. 

3.3 PREPARATION OF REPORTS. Upon completion of the field investigations and 
receipt of the analytical laboratory results of the groundwater samples, draft, 
100 percent complete, and final Contamination Assessment Reports (CARs) will be 
prepared and submitted to SDIV for review and approval. The reports will discuss 
site background information, site conditions, findings, and recommendations for 
the eastern and western areas of the DFSP site. Recommendations shall be made 
as to the need for any follow-up reports. Site location maps; locations of soil 
borings, wellpoints, and monitoring wells; groundwater contour maps; and 
contamination delineation maps will be included with the reports. 

Based on the findings, conclusions, and recommendations of the final CAR, draft, 
90 percent complete, 100 percent complete, and final follow-up reports will be 
prepared for the two areas of concern. The reports shall be either No Further 
Action Proposals (NOFAP), Monitoring Only Proposals (MOP), or Preliminary 
Remedial Action Plans (PRAP). 

If a PRAP is developed for the DFSP site it will include the following items: 

HanahOF.CAP 
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summary sheet of the Contamination Assessment Report, 

general discussion of the technical and economic feasibility of the 
selected remedial system and why it was chosen over other remedial 
options, 

general discussion of the rationale of the selected system, 

comparison of contaminant levels found with existing State and EPA 
cleanup criteria in tabular format, 

disposition and expected contamination concentrations in any 
effluent from the proposed cleanup method, 
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cost estimates and schedules for the design phase, construction/­
startup phase, and the operation phase, 

designation of monitoring wells and proposed methodology for 
verifying accomplishment of PRAP goals (cleanup levels), 

general discussion of the treatment of contaminated soilsf and 

recommendations for conducting pilot studies and obtaining addi­
tional information. 

The PRAPs will compare from two to four remedial technologies for cleanup of both 
groundwater and soil and the selected technology will be justified based on 
technical and economic feasibility. A conceptual design and rationale for the 
design will be provided for the selected remedial technology. 

It is our understanding that Southern Division will develop performance 
specifications for construction that are based on the PRAP and the CAR. While 
these documents will provide some of the information necessary to develop 
performance specifications, neither document will be biddable. Additional site 
information that may be needed to develop the performance specifications but not 
included in this scope is as follows: 
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horizontal and vertical survey data, 

locations of existing utilities, and 

location and availability amount of electric power . 
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4.0 SCHEDULE 

A projected schedule to complete the Contamination Assessment field investigation 
is approximately 7 weeks. The field investigation is tentatively scheduled to 
begin the week of August 26, 1991. Upon completion of the field investigation, 
approximately 3 weeks will be required before receipt of the laboratory analyses 
of the groundwater samples that were collected during the investigation,, A draft 
Contamination Assessment Report will be prepared and submitted to SDIV by 
November 15, 1991. If proper time schedules for report review are followed, a 
draft follow-up report has been scheduled to be delivered to SDIV by January 8, 
1992. A Gantt Chart outlining the project schedule 'is presented as Figure 7 . 

HenehDF.CAP 
05.91 ICLEAN.01) -17-



Jii.I:A.HAJl f.ASP t tAP 

~REF ARE DRAFT HI.SP 1 O,I,P, & CAP 

SUSHIT DRFT HASP,CAP ANO QAP 

h:J>.VY REVJE\l OUT HJ.SP,CA.P,£.:WI 

PHFAi;;E fU~L ORFT HASP,ti..P,CkP 

SUBMIT FUlL O~fl HJ.SP,C"P,UlA.P 

••vr REVIE~ D•fl flNL HASF,ElC 

PM£F-ARE FUii>.L HASP,CJ..P,, 'iJ.P 

SU&KJT F I ~A.L HASP, CkP, & CAP 

POEPA•E DAkfT CAR 

SUliKIT D.AfT CAR TO •AVY 

NAVY REVlE~ Of DRAFT CAR 

PREPAOE DRAFT I I WAL CAR 

SV&4.Jt ORArT FJWAL CAJi lC lri•VY 

•AVY REVIE~ Of DRAFT FI•AL tAR 

POEPARE rl HAL CAR 

SUSKIT FIWAL CAR 10 WAVY 

P•EPARE D•An P .. P 

SUliK IT ORAfl POAP 10 NA\'Y 

PREPARE DRAFT FINAL FRAP 

SUliKIT DRAFT FINAL PRAP 

WAVY REVIEV Of DRfl ri•AL HAP 

POEPARE I I•AL PRAP 

SUliK IT I IWAL PRAP TO NAVY 

SCHEDULE 

91 
SUrt 
Dete 

End 
Dete 

Eifert Duretn Apr H11y J~r~ 
91 
Jul Aug Sep 

(Hrs) (Deys) 15 22 29 6 13 20 28 3 10 17 2' 1 ,a 15 22 29 5 12 19 26 3 9 

'115/91 8/ 7/f1 <24 80 
'115/91 8/ 7/91 22-' 80 
'115/91 '129!91 0 10 
4/15/91 4/2Y/91 0 10 
'12f/91 4/29/91 0 0 
4/2Y/91 4/29/~·1 0 0 
4/29/91 5/ 7/91 0 6 
4/29/91 5!28/91 0 20 
5/ 7/91 5!<1191 0 10 
5/29/91 6/12/91 0 10 
6/12/91 6/"o2/91 0 0 
6/12/91 6/12/91 0 0 
6/13/91 7/23/91 0 27.5 
6/13/91 i !23!91 0 27.5 
7/24/91 8/ 7/91 0 10 
7/24/91 81 7/91 0 10 
8/ 7/91 6/ 7/91 0 0 
et 7!91 8/ 7/91 0 0 
6/26/91 10!16!91 940 35 
6/26/91 10/16/91 940 35 

10/31/91 3/25/92 223 98 
10/31/91 3/25/~2 2<:3 98 
10/31/91 11/15/91 0 10 
\0/31/91 11/15/91 0 10 
'•1/15/91 11!15/f1 0 0 
11/15/91 11/15/91 0 0 
11/16/91 12/27/91 0 27.5 
ll/15/91 12/27/91 0 27.5 
12/30/91 1/22/92 0 15 
12/30/91 1/22/92 0 15 
1/22/92 1/22/92 0 0 
1/:i22/92 11<2/92 0 0 
1/23/92 3/ 3/f2 0 27.5 
1/23/92 3/ 3/92 0 27.5 
3/ 4/92 3/25/92 0 15 
3/ 4/92 3/25!92 0 15 
3/25/92 3/25/92 0 0 
3/25/92 3/25/92 0 0 

12/ 2/91 5/18/92 284 116 
12/ 2/91 5/18/92 284 ,,6 
12! 2/91 1/ 8/92 0 25 
12/ 2/91 11 8/92 0 25 

11 S/92 11 6/92 0 0 
1/ 8/92 1/ 2/92 0 0 
1/ 9/92 21 7/92 0 20 
11 9!92 21 7/92 0 20 
2/10/92 3/10/92 0 20 
2/10/92 ~/10/92 0 20 
3/10/92 3/10/92 0 0 
3/10/92 3/10/92 0 0 
3/11/92 4/17/92 0 27.5 
3/11/92 4/17/92 0 27.5 
4/20/92 S/16/92 0 20 
4120/92 S/16/92 0 20 
S/18/92 S/16/92 0 0 
S/16/92 S/16/92 0 0 

LEGEND 

===== Summary Task 
===== (Progress) 
- (Slack) 

J;:~G&E'ES.:: ~r;----G"£'FFF'¥11"F:O~ 

• • • • • • 1 • ~•' •• • ••• • • ••• ••• • f • • • c ~I' • •• • •, • • • •• 1 • 11 11 • c • c •c • • • t, ••• t • ••• • 1 & It ••• • t • ............ 

I~. 
•c•••••••••••••••••• 

00000 

,..,..,.. 

.-

Baseline 
Conflict 

·······················"···· ....;.....;.. .. 

-Detail Task 
..... (Progress) 
...__ (Slack) 
Progress shows Percent Achieved on Actual 

..... Resource delay 
... Milestone 

Scale: 8 hours per character 

lkt 
16 23 30 7 15 21 

92 
WoY Pe-e 

28 ' 12 1! 25 2 
J"" feb 

16 23 30 6 13 21 '1.7 3 10 16 
~pr 

23 30 6 13 
~•Y 

20 27 4 11 18 

•. 

....................................................................................................... -

··············<··~~······ .. ···· 
.. 

.......................... ~::::::: ........ !':!':'~"' .. "',"'."' .. "'."' .. "',"' .. "'."'."' •• "'."' •• "'."',"' .. "'."' .. "'."' .. "'."'."' .. '"."'."' .. "',"' •• "'."' .. "'."',"' .. "'."."' •• '"" .. 

···························· .................. ..._ 

FIGURE 7 

DFSP HANAHAN PROJECT· 
GANTT CHART 

, ... ~~~ CONTAMINATION 
~ ASSESSMENT PLAN 

li~;i DEFENSE FUEL SUPPLY POINT 
".:~ [I<Q.'~·~· HANAHAN, SOUTH CAROLINA 
~ 



• 

• 

• 

FINAL DRAFT 

References 

Aucott,·W.R. and G.K. Speiran, Ground-Water Flow in the Coastal Plain Aquifers 
of South Carolina, Ground Water, v. 23, no. 6, December 1985, p. 736-745. 

Dames & Moore, Environmental Hydrogeologic Study, Project CHS 80-16, Defense 
Fuel Supply Point, Charleston, South Carolina, prepared for Defense Fuel 
Supply Center, Job Number 09607-011-26, August 24, 1982, Boca Raton, 
Florida. 

Hvorslev, M.J., Time Lag and Soil Permeability in Ground-Water Observations: Wa­
terways Experiment Station Bulletin No. 36, April 1951, Vicksburg, Mis­
sissippi. 

ICF-Clement Associates, Technical Report, Risk Assessment for the Defense Fuel 
Support Point, Hanahan, South Carolina, prepared for RMT, Inc., Green­
ville, South Carolina under contract to Defense Logistics Agency, October 
1987, Fairfax, Virginia . 

McClelland Engineers, Inc., Characterization Work Plan, Defense Fuel Support 
Point, Charleston, South Carolina, prepared for Southern Division, Naval 
Facilities Engineering Command, Job No. 0186-8120, September 1986, Hous­
ton, Texas. 

McClelland Engineers, Inc., Final Report, Confirmation Study, Characterization 
-Step, Defense Fuel Supply Point, Charleston, South Carolina, prepared for 
the Southern Division, Naval Facilities Engineering Command, March 1987, 
Houston, Texas. 

McClelland Engineers, Inc., Addendum #l, Confirmation Study, Characterization 
Step, Defense Fuel Supply Point, Charleston, South Carolina, prepared for 
Southern Division, Naval Facilities Engineering Command, April 1987, Hous­
ton, Texas. 

Park, 1985 

RMT, Inc., Final Report, Off-Site Air Monitoring and Data Collection, Defense 
Fuel Supply Point, Charleston, South Carolina, Prepared for Defense Fuel 
Supply Center, July 1987, Greenville, South Carolina. 

RMT, Inc., Final Report, Aquifer Evaluation, Defense Fuel Supply Point, 
Charleston, South Carolina, prepared for Defense Fuel Supply Center, 
January, 1988, Greenville, South Carolina 

RMT, Inc. , Monitoring Well Inventory Report, Defense Fuel Supply Point, 
Charleston, South Carolina, prepared for Southern Division, Naval 
Facilities Engineering Command, Contract #N62467-87-C-0027, Amendment 6, 
September 1989, Greenville, South Carolina. 

HenehDF.CAP 
05.91 (CLEAN.01) 



• 

• 

• 

• 

• 

FINAL DRAFT 

References (Continued) 

RMT, Inc., Round 1, Analytical Report, Defense Fuel Supply Point, Charleston, 
South Carolina, prepared for Southern Division, Naval Facilities Engineer­
ing Command, September 1989, Greenville, South Carolina . 

RMT, Inc., Round 2, Analytical Report, Defense Fuel Supply Point, Charleston, 
South Carolina, prepared for Southern Division, Naval Facilities Engineer­
ing Command, January 1990, Greenville, South Carolina. 

Science Applications International Corp., Installation Restoration Program, 
Phase II- Confirmation/Quantification Stage 1, Charleston Air Force Base, 
Charleston, South Carolina, Volume 1 - Technical Report, prepared for 
Headquarters Military Airlift Command, Command Surgeon's Office, 
Bioenvironmental Engineering Division, June 1986, McLean, Virginia. 

Siple, 1946 

U.S. Army Environmental Hygiene Agency, Water Quality Geohydrologic Consultation 
No. 24-020-76, Defense Fuel Support Point, Charleston, South Carolina, 12-
13 November 1975, prepared for Defense Supply Agency, December 1975, Aber­
deen Proving Ground, Maryland. 

U.S. Army Environmental Hygiene Agency, Spill Response Team After Action Report, 
Monitoring Phase of JP-4 Fuel Spill, Defense Fuel Support Point, 

-Charleston, South Carolina, 29 October- 1 November 1979, prepared for 
Defense Logistics Agency, 1980, Aberdeen Proving Ground, Maryland. 

U.S. Geological Survey, Potential for In Situ Biodegration of JP-4 Jet Fuel at 
the Defense Fuel Supply Point, Charleston, South Carolina, prepared for 
Southern Division, Naval Facilities Engineering Command, 1988, Columbia, 
South Carolina. 

U.S. Geological Survey, Total Petroleum Hydrocarbons in Sediments at the Defense 
Fuel Supply Point, Charleston, South Carolina, prepared for Southern 
Division, Naval Facilities Engineering Command, 1989, Columbia, South 
Carolina. 

U.S. Geological Survey, Work Plan for Potentiometric Surface of the Water-Table 
Aquifer, Defense Fuel Supply Point, Hanahan, South Carolina, prepared for 
Southern Division, Naval Facilities Engineering Command, January 1991, 
Columbia, South Carolina . 

HnnnhDF.CAP 
05.91 (CLEAN.01) 



• 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

SITE-SPECIFIC HEALTH AND SAFETY PLAN 
FOR 

CONTAMINATION ASSESSMENT INVESTIGATION 

DEFENSE FUEL SUPPLY POINT 
HANAHAN, SOUTH CAROLINA 

CTO NO.: 00010 

Contract Number N62467-89-D-0317 

Prepared by: 

ABB Environmental Services, Inc. 
2571 Executive Center Circle East 

Tallahassee, FL 32301-5001 

Prepared for: 

Department of the Navy 
Southern Division 

Naval Facilities Engineering Command 
2155 Eagle Drive 

Charleston, South Carolina 29411-0068 

Ted Campbell, Engineer-In-Charge 

MAY 1991 



• 

• 

• 

• 

• 

• 

Section 

1. 

2. 

3. 

4. 

5. 

6. 

TABLE OF CONTENTS 

Health and Safety Plan 

GENERAL . . . . . . . 
1.1 Scope and Purpose 
1.2 Project Personnel 

1.2.1 Project Manager 

Title 

1.2.2 General Site Supervisor 
1.2.3 Health and Safety Officer 

1. 3 Training . . . . . . . 
1.4 Medical Surveillance ..... 

SITE CHARACTERIZATION AND ANALYSIS 
2.1 Site Name, Location, and Size 
2.2 Site History and Layout . 
2.3 Scope of Work (Work Plan) 

TASK ANALYSIS . . 
3.1 Task One 

3.1.1 Hazardous Substances 
3.1.2 Site Risks ..... 

3.1.2.1 Health Hazards 
3.1.2.2 Safety Hazards 
3.1.2.3 Conclusions and Risk Assessment 

3.1.3 Protective Measures ..... 
3.1.3.1 Engineering Controls 
3.1.3.2 Levels of Protection 

3.1.4 Monitoring ........ . 
3.1.4.1 Air Sampling 
3.1.4.2 Personal Monitoring 

DATA SHEETS . 

SITE CONTROL 
5.1 Zonation 
5.2 Communications 
5. 3 Work Practices 

DECONTAMINATION AND DISPOSAL 
6.1 Personnel Decontamination 

6.1.1 Small Equipment Decontamination 
6.1.2 Heavy Equipment Decontamination 

6.2 Collection and Disposal of Decontamination Products 

H8n8h8n.HSP 
05.91 (CLEAN.Ol) -I-

Page No. 

1-1 
1-1 
1-1 
1-1 
1-1 
1-1 
1-1 
1-2 

2-1 
2-1 
2-1 
2-1 

3-1 
3-1 
3-1 
3-1 
3-1 
3-2 
3-3 
3-3 
3-3 
3-3 
3-3 
3-3 
3-3 

4-1 

5-1 
5-l 
5-l 
5-l 

6-1 
6-1 
6-1 
6-1 
6-1 



• 

• 

• 

• 

• 

Section 

7. 

8. 

TABLE OF CONTENTS (Continued) 

Health and Safety Plan 

Title 

EMERGENCY AND CONTINGENCY PLANNING . . . . . 
7.1 Personnel Roles, Lines of Authority, and 

Communications . . . . . 
7. 2 Evacuation ..... 
7.3 Emergency Medical Treatment and First Aid 

ADMINISTRATION . 
8.1 Personnel Authorized Downrange 
8.2 Health and Safety Plan (HASP) Approvals 
8.3 Field Team Review 
8.4 Medical Data Sheet 
8.5 Emergency Telephone Numbers 
8.6 Routes to Emergency Medical Facilities 

Hanahan.HSP 
05.91 ICLEAN.01) -ii-

.. 

Page No. 

7-1 

7-1 
7-1 
7-1 

8-1 
8-1 
8-2 
8-2 
8-3 
8-4 
8-5 



• 

• 

• 

• 

• 

• 

TABLE OF CONTENTS (Continued) 

Health and Safety Plan 

REFERENCES 

The following chapters of the Comprehensive Long-term Environmental Action 
Navy (CLEAN) Program District I Generic HASP are applicable for the work 
anticipated at the site: 

....L 2.0 

....L 3.0 

....L 4.0 

....L 5.0 

....L 6.0 

....L 7.0 

8.0 

....L 9.0 

10.0 

11.0 

....L 12.0 

....L 13.0 

....L 14.0 

....L 15.0 

Hanahan.HSP 
05.91 (CLEAN.01) 

AUTHORITY AND RESPONSIBILITY OF HEALTH AND SAFETY PERSONNEL 

TRAINING PROGRAM 

MEDICAL SURVEILLANCE PROGRAM 

ENGINEERING CONTROLS 

PERSONAL PROTECTIVE LEVEL DETERMINATION 

MONITORING EQUIPMENT 

ZONATION 

WORK PRACTICES 

CONFINED SPACE ENTRY PROCEDURES 

EXCAVATION AND TRENCHING 

TEMPERATURE EXTREMES 
...L_ HEAT STRESS 

COLD STRESS 

DECONTAMINATION 

EMERGENCY PLANNING 

HEALTH AND SAFETY FORMS AND DATA SHEETS 
HEALTH AND SAFETY AUDIT FORM 

...L_ ACCIDENT REPORT FORM 

...L_ HEALTH AND SAFETY OFFICER (HSO) CHECKLIST FOR FIELD OPERA­
TIONS 

~ MATERIAL SAFETY DATA SHEETS 
LIQUI-NOX 
ETHYL ALCOHOL (denatured) 
TRISODIUM PHOSPHATE 

...L_ OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) POSTER 

...L_ DAILY HEALTH AND SAFETY AUDIT FORM 

-iii-



TABLE OF CONTENTS (Continued) 

Health and Safety Plan 

REFERENCES (continued) 

16.0 RESPIRATORY PROTECTION PROGRAM 

17.0 OTHER 

Figure 

8-1 

Figure 

3-1 

Hanahan.HSP 
05.91 (CLEAN.01) 

ILLUMINATION 
SANITATION 
HEALTH AND SAFETY AUDIT PROCEDURES 

LIST OF FIGURES 

Title 

Routes to U.S. Naval Hospital and Baker Hospital 

LIST OF TABLES 

Title 

Contaminants of Concern 

-iv-

Page No. 

8-6 

Page No. 

3-2 



• 

• 

• 

• 

• 

• 

1.0 GENERAL 

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared 
in conformance with the Navy CLEAN Program District I (CLEAN) HASP and is 
intended to meet the requirements of 29 Code of Federal Regulations (CFR) 
1910.120. As such, the HASP addresses those activities associated with field 
operations for this project. Compliance with this HASP is required for all ABB­
ES personnel, contractor personnel, or third parties entering the site . 

1.2 PROJECT PERSONNEL. 

1.2.1 Project Manager The project manager (PM) is the individual with overall 
project management responsibilities. Those responsibilities as they relate to 
health and safety include provision for the development of this site-specific 
HASP, the necessary resources to meet requirements of this HASP, the coordination 
of staff assignments to ensure that personnel assigned to the project meet 
medical and training requirements, and the means and materials necessary to 
resolve any health and safety issues that are identified or that develop on the 
project . 

1.2.2 General Site Supervisor The General Site Supervisor is either the PM or 
the PM's designee who is on-site and vested with the authority by the PM to carry 
out day-to-day site operations, including interfacing with the site Health and 
Safety Officer (HSO). 

1.2.3 Health and Safety Officer The HSO for this project has been designated 
by the PM with concurrence of the Health and Safety Supervisor (HSS) or Health 
and Safety Manager (HSM) . The HSO will have at least an indirect line of 
reporting to the HSM through the HSS for the duration of hisfher assignment as 
project HSO. The HSO is responsible for developing and implementing this 
site-specific HASP in accordance with the CLEAN HASP. The HSO will investigate 
all accidents, illnesses, and incidents occurring on-site. The HSO will also 
conduct safety briefings and site-specific training for on-site personnel. As 
necessary, the HSO will accompany all U.S. Environmental Protection Agency 
(USEPA), Occupational Safety and Health Administration (OSHA), or other 
governmental agency personnel visiting an ABB-ES site in response to health and 
safety issues. The HSO, in consultation with the HSS or HSM, is responsible for 
updating and modifying this HASP as site or environmental conditions change. 

1.3 TRAINING. Training is defined under the CLEAN HASP, and all personnel 
entering potentially contaminated areas of this site must meet the requirements 
of 29 CFR 1910.120. Personnel without the required training will not be 
permitted in any area with potential for exposure to toxic substances or harmful 
physical agents (i.e., downrange). Refer to Chapter 3.0 of the CLEAN HASP for 
further information. 
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1. 4 MEDICAL SURVEILLANCE, All personnel entering potentially contaminated areas 
of this site will be medically qualified for site assignment through a medical 
surveillance program outlined in the CLEAN HASP. Personnel who have not received 
medical clearance will not be permitted in any area with potential for exposure 
to toxic substances or harmful physical agents (i.e., downrange). Refer to 
Chapter' 4.0 of the CLEAN HASP for further information . 
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2.0 SITE CHARACTERIZATION AND ANALYSIS 

2.1 SITE NAME, LOCATION, AND SIZE. The Defense Fuel Supply Point (DFSP) site 
is loca~ed just east of North Rhett Boulevard approximately 3.5 miles east of 
Charleston Air Force Base within the city limits of Hanahan, South Carolina. The 
facility occupies approximately 48 acres. 

2. 2 SITE HISTORY AND LAYOUT. In September 1975, a leak developed in the bottom 
of one of seven 70,000 barrel capacity aboveground storage tanks. Approximately 
83,000 gallons of JP-4 jet fuel was lost. The initial recovery operation 
recovered approximately 25 percent of the lost fuel. This leak occurred along 
the northern boundary of the property. Subsequent investigations from 1979 to 
1990 indicated that petroleum contaminant plumes may exist along the eastern and 
western boundaries of the facility as a result of past spills and leaks. 

2.3 SCOPE OF WORK (WORK PLAN). ABB-ES will conduct a contamination assessment 
along the eastern and western boundaries of the facility. The assessment will 
include shallow soil borings, collection of groundwater samples from temporary 
wellpoints, and the installation and sampling of permanent monitoring wells. The 
work will be conducted in Level D protective wear . 
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3.0 TASK ANALYSIS 

3.1 TASK ONE. 

3.1.1 Hazardous Substances The contaminants of concern known or suspected to 
be present on-site, along with any established exposure limits for those 
substances are listed in Table 3-1 . 

3.1.2 Site Risks The following are the health hazards and safety hazards that 
are expected to be encountered at the site. 

3.1.2.1 Health Hazards Contaminants to which personnel may be exposed are 
gasoline and diesel fuel and their constituents. The primary constituents of 
gasoline and diesel fuel that represent potential health hazards are described 
below and summarized in Table 3-1. 

BENZENE is a watery, colorless liquid with a pleasant aromatic odor. It is a 
moderate irritant in small amounts both as a gas and as a liquid. If inhaled in 
large amounts it attacks the central nervous system, possibly resulting in coma 
and/or respiratory arrest. Chronic poisoning causes leukemia . 

ETHYL BENZENE is a colorless aromatic liquid. It is a moderate skin irritant 
in gaseous form. Inhalation of high concentrations of the gas may cause 
temporary irritation of the nose, dizziness, and depression. The liquid form can 
blister the skin if not washed off immediately. 

TOLUENE is a watery, colorless liquid with a pleasant aromatic odor. It is a 
mild skin irritant. Inhalation of high concentrations of the gas can cause 
temporary smarting of the eyes or irritation of the respiratory system. If the 
liquid form is allowed to remain on the skin for a long period of time, smarting 
and reddening of the skin may occur. Ingestion or aspiration of the liquid 
causes depressed respiration and pulmonary edema, and can result in kidney or 
liver damage. 

XYLENE is a colorless, watery liquid with a sweet odor. It is a moderate skin 
irritant. When present as a gas in high concentrations, it can cause temporary 
slight smarting of the eyes or irritation of the respiratory system, headache, 
and dizziness. The liquid form may cause smarting or reddening of the skin if 
not washed off immediately. If the liquid is aspirated into the lungs it can 
result in severe coughing, distress, and rapidly developing pulmonary edema. If 
ingested, nausea, vomiting, cramps, headache, and coma can occur and may be 
fatal. Ingestion may also result in kidney and liver damage. 

POLYNUCLEAR AROMATIC HYDROCARBONS (PARs), for the purposes of this plan and 
study, include those listed as parameters for US EPA Method 610. Some of the more 
notable PARs from this method include acenaphthene, anthracene, chrysene, 
fluorene, naphthalene, phenanthrene, and pyrene. 
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Chemical 

Approximate 
odor threshold 

(ppm) 

Permissible 
Exposure 

Limits (ppm) 

Table 3-1 
Contaminants of Concern 

Health and Safety Plan 
Defense Fuel Supply Point 
Hanahan, South Carolina 

Threshold 
Limit Value 

(ppm) Physical Characteristics Dermal Toxicity Remarks 

Benzene 4.7 Colorless liquid, 
pleasant aromatic 
odor. 

Moderate skin 
irritant. 

Inhalation of large amounts at­
tacks central nervous system 
(CNS); chronic poisoning causes 
leukemia. 

Ethyl benzene 140 100 100 Colorless liquid, aromatic Moderate skin irri- Uquid blisters skin, inhalation re-
odor. tent. suits in dizziness, depression. 

Toluene 0.17 100 100 Colorless liquid, pleesant Mild skin irritant. Ingestion or aspiration can cause 
aromatic odor. pulmonary edema, depressed 

respiration. 

Xylene 0.05 100 100 Colorless liquid, aromatic Moderate skin irri- Inhalation causes heedache and 
odor. tent. dizziness; vapors irritate eyes; can 

be fatal if ingested. 

Naphthalene 10 10 Colorless to brown solid Moderate skin Inhalation causes heedache and 
with an odor of mothballs irritant confusion; vapors irritate eyes. 

Lead Soft, ductile, gray, metal, Leed poisoning may cause fe-
soluble in water contain- tigue, anemia, abdominal p!lins, 
ing a weak acid. and neurological damage. 

Notes: ppm = perts per million. 

In addition, care will be taken to avoid contact with the base neutral compounds 
that include naphthalene, phenanthrene, fluorene, and anthracene. Details of 
these compounds are listed in Section 4.0 . 

All activities at this site will be conducted in unconfined areas. This will 
minimize the chances of exposure of on-site personnel to either high vapor 
concentrations or strong liquid concentrations of any of the substances described 
above. 

3 .1. 2. 2 Safety Hazards Safety hazards include those hazards which personnel may 
be exposed to that are unrelated to hazardous wastes. These include hazards such 
as heat stress, operation and presence around heavy equipment, lifting of 
objects, vehicle traffic, and snake bites. Extreme caution should be exhibited 
by all personnel while conducting work around drill rigs, backhoes, and other 
heavy equipment. During hot days, personnel should take time to drink fluids and 
cool off to avoid overheating and symptoms related to heat stress . 

Lifting of heavy objects should be done with caution. Personnel should assist 
one another with moving heavy objects or use the appropriate equipment to 
accomplish these tasks. During all site activities, personnel should be aware 
of the possibility of an encounter with poisonous snakes, particularly 
rattlesnakes. 
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Power substations, powerlines, underground utilities, and underground pipelines 
are to be avoided during drilling operations. Information on underground 
utilities and scheduling of the field work at the facility will be coordinated 
with Mr. Don Matthews, the Quality Assurance Supervisor at DFSP Hanahan. 

3 .1. 2. 3 · Conclusions and Risk Assessment Based on all of the available 
information (nature of the work, potential onsite chemicals and their properties, 
exposure limits, etc.), hazards associated with conducting the described field 
work are considered to be low, assuming appropriate health and safety practices 
are maintained . 

3.1.3 Protective Measures The following are the~protective measures that will 
be used at the site. 

3 .1. 3.1 Engineering Controls Whenever needed, engineering controls (i.e., fans 
to blow volatilized chemicals away from the work area) will be used. 

3.1.3.2 Levels of Protection A level D work uniform will be used at the site. 
Level D Protection should only be used when the atmosphere contains no known 
hazard, all potential airborne contaminants can be monitored for, and work 
functions preclude splash, immersion, or the potential for unexpected inhalation 
or contact with hazardous levels of any chemical . 

3.1.4 Monitoring It is intended that real time monitoring instrumentation will 
be used to monitor the work environment in order to ensure the appropriate level 
of protection for the site team. 

3 .1. 4.1 Air Sampling To the extent feasible, the presence of airborne 
contaminants will be evaluated through the use of direct reading instrumentation. 
Information gathered will be used to ensure the adequacy of the levels of 
protection being used at the site, and may be used as the basis for upgrading or 
downgrading the levels of protection in conformance with action levels provided 
in this HASP and at the direction of the site HSO . 

The following sampling equipment will be used at the site. Refer to Chapter 7.0 
of the CLEAN HASP for information on the calibration and maintenance of the 
equipment. 

1. Foxboro Organic Vapor Analyzer Model 128 (OVA) 

If the OVA detects a steady measurable quantity of organic vapors greater than 
5 ppm (above background conditions) in the breathing zone, the field team will 
withdraw from the site until health and safety conditions at the site are 
reevaluated. 

3 .1. 4. 2 Personal Monitoring Personal monitoring will be undertaken to 
characterize the personal exposure of high risk employees to the hazardous 
substances they may encounter on-site. Personal monitoring will be conducted on 
a representative basis. Personnel who are represented by the sampling will be 
noted in field logs. 
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The following personal monitoring equipment will be used at the site. Refer to 
Chapter 7.0 of the CLEAN HASP for information on the maintenance and calibration 
of the equipment. 

1. Thermoluminescent Dosimetry Body Badge 
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BENZENE BNZ 

ll Common Synonym• Weteryf,Quld Colorless Gasoline·l•ke odor 
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k-r.zole 
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C'Ll FOR OJEOIC'L AID 
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Exposure 
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Harmful If swellow&d. 

;:;t:r.'\C'Io'E cor.:c.,..,",:st~C: tiC~"'l:'\; Cs"'ld shoos. 
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!. RESPONSE TO DISCHARGE 

(SH Re-sponte Mdhodt Handbook) 

lssut: werning.hJgh flammeblhty 

Mesmct access 

3. CHEMICAL DESIGNATIONS 

3.1 CG CompiUblllty Cla ... : Aromatic 
Hyd'OUrbon 

3.2 Formula: C.H6 
3.3 ll.IO/UN Dnlghatlon: ~.2/1 1 1.t 
3.4 DOT ID No• 1114 
3.5 C"S Registry No.: 71.4.~·2 

2. LABEL 

2.1 Catpgory: Flammable liQutd 
2.2 Clou: 3 

4. OBSERVABLE CHARACTERISTICS 

4.1 ~hya;eal State c .. ~ohlppe-d): LiQuid 
4.2 Color: Colorless 

4.3 Odor: Aromatic, tether pleasant bromatic 
odor; char&C1enstic odor 

5. HEALTH HAZARDS 

5.1 Per.onal Prot..etl...e Equipment Hydrocarbon vapor canister, supplied air ore hose mask; 
hydrocarbon.insoluble rubber or plastic gloves: chemical pogples or face splash shield; 
hydrocarbon.insoluble ap!'on such as neoprene. 

fi.2 Symptom• Following Exposure:: Dl:::ziness, ••Cl1etion. pallor, fOllowed by flush1ng, wea~ness, 

headache, breathlessnesS, chest COI\stric\ion.. COma and pos!>ible deatn. 

6.3 Treatment of Exposure: SKIN: flush wi1h water followed by soap and w11ter; remO\Ie 

c'ntaminated clothing and ""ISh skin, EYES: flush wi1h plenty of water until rrntetion subsides. 
INHAt.ATION: removE hom e•poSUTe immediately. Cell & physician. IF breathing is irr&gular or 

sto~ped. stan resus.crtetion, adm:inis1er O):)'gen. 
5.4 Threahold Urnll Value: 10 pprn 
5.5 Shor1 Tl!f'm Inhalation Llmlla: 75 ppm tor 30 rnin. 

5.6 Toxicity by Ingestion: Grade 3; LOto .. 50 to fiOO mg/kg 
5,7 Lilt Toxicity: Leu'-.ernia 
5.1 Vapor (Gil) Irritant Charactlrittlea: If presen1 in high concentrations, vapor& may cause irriLation 

of tyes or fe,piratOty system. The eH~ is temporary. 
5.0 Uquk:t or SOlid Irritant CharaC1eriJtl~: M1nirnum hazard. If spilltod on clothing and allowed to 

reiT\Iin, may cause 1maning and reddening of thE skin. 

5.10 Odor Ttuuhold: '·68 ppm 
5.11 IDLH Value: 2.000 ppm 

I 

6. fiRE HAZARDS 

6,1 Flaah Point: 12'F C.C. 

£.2 Flammable Umlla In Air. 1.3"!.·7.!?% 
E.3 Flrt ExUngul•lllng Ag~nta: Dry chemical, 

toam, or cart>on d•o'tde 
6,4 Fire EY11npullohlng .t.pents Not to be 

Use-d: Water may be ineffect•ve 
6.5 S~clal Ha:r.ards of CombuJilon 

Product•: Not peninent 

6.6 ~havlor In Fire: Vapor is heavier than air 
and may travel cons•d&rable d1stance to a 
t.ource ot ignllion and tlash b~clr. 

6.7 lgnl11on T•mperature: 1097'F 
6.8 El•ctrlcal Hazard: Class I, Group 0 

6,0 Burning Rate: 6.0 mm/min. 

6,10 Adiabatic Flame Temperature: 
Cats not available 

6,11 Stoichiometric Air to Fuel Ratio: 
Data not available 

6.12 Fill me Temperetute: Oat& not !.va1lable 

7. CHEMICAL RLACTIVITY 

7.1 Rea.ctlvlty With Water. No react•on 
1.2 Ruetlvlty with Common Materials: No 

reaction 

7.3 Steblllty During Tranaport Stable 

7.• Ntoutreli:ting Agtmh for Aeldt and 

Caustlca: Not peninenl 

'i .5 Polym~rlution: Not peninent 
7.6 Inhibitor of Polymerlutlon: 

Not peninent 

7.7 Molar Ratio (Reactant to 
ProduC1): Olit6 not avail.able 

7.8 Reactivity Group: :32 

8. WATER POLLUTION 

e.1 Aqu•llc Toxicity: 
S ppm/6 hr/minnow/letballdtstilled 
water 
20 ppm/2~ hr/suntlsh/iL.,/tap water 

li.2 Waterfowl Toxicity: Oata not available 
8.3 Bioloplc.l Oryg~n Demal'ld (800}: 

1.2 lbllb, 10 days 
8.4 Food Chain Concentration Pot~ntilll: 

None 

9. SHIPPING INFORMATION 

0.1 Grades ot Purity: 

lndus1nal p~Jre .......... 9E+•A. 

Thioptlene·lree ........... 99 + •.-
NitrAtion .............. 99•"4 
Industrial 90% ........... 85~ ".4 
Re&gf:!'n\ ...... _ ...... 99 •% 

9.2 Storage Temperature: Open 
0.3 Inert AtiTtOaphere: No reQuirement 

S.4 Venting: Pressure-vacuum 

10. HAZARD ASSESSMENT CODE 
(SE-e Haurd A&Mu.mt:nt Handbook) 

A·T·U·V·W 

11. HAZARO CLASSifiCATIONS 

11.1 Code ot Fedt:ral Fit:'gulatlon•: 
FIGmrr.abiE- lio.J•d 

11.2 HAS Huard Ratin; for Bulk Water 
Tr~nsportatioo: 

Catego")' Rating 

F,re.r············· ~ 
He.a11h 

Vapor ltritD.,L . .. . . • . . . , • .. .. 1 

l1Q.~1d or Sohc lmtant • . . . . . . . • 1 
POisons •••••••..•••••..•••••• 

Water Polution 
Human i'o:uelty .•• , . • . • • .. . • • • 3 
/.Q1Jat•C TclnC•ty ••••••...•••••• 

Aesthetic, Et1eet ..•.......... , . 
MeeetiVity 

O:.her Che-n1cels • • .. .. .. ..... 
~·ater •.•.•••••.•••••.••.••••• 

SE.It F:eactton ............. .. 
11.3 HFP£. Huard Clu.slflcation: 

C•te9ory ClusUicaUon 
Health Ha2:a•c (Si..te) .. "........ 2 
F'l&m%bihty 1;:;eC1 ........... .. 

F\uC1rvity (Yellow) •..• "' ....... . 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 

12.2 

12.3 

12.5 

Phy•ieal State- at 1S'C and 1 atm: 
LrQUid 

lol~ular Weight 76.11 
Soiling Point at 1 atm: 

11e•F = 60.1'C ~ 3f;3.3"K 
Frt-ulnp Point 

.c~.O'F = S.f·C ... 276.7•K 
Critical T~mperature: 

~SC.O'F c 26E.9'C • ~S2.1•K 

12.6 Crt11c.al Preasure: 
;,o psia c ~e.s atm = ·~.es MNJm2 

12.7 SpeocHle Gravity: 
C.679 at 20•C (ltQUtd) 

1:!.8 Uquid Surface Te,ston: 
2S.9 dynes/em = 0.02se N/m at 20'C 

12.0 LIQuid Water lnter1acial Tension: 
SS.O dyne5icm a 0.03~ Nim It 20•c 

1:2.10 Vapor (Ges) Spe-eltic Gravity: 2.7 
12.11 Rl5tlo of SpKif~ Heats of Vapor (Gas): 

, 061 

12.12 Latent Heat of Vaporiu.tlon: 

169 Btullb = Sot.1 callg = 
::.et x 10' Jlkg 

1~.13 Hut of Combustion: -11,t60 Btu/lb 
= -969E ca11g c -t06 0 X 10l J/6o.g 

12. 1• Hut of Df.compos.ttlon: Not peninent 

12.15 Hut ot Solu1ion: Not peninent 

12.16 Heat of Polymeriution: Net pen1nent 

12.25 Hut of Fusion: 30 ~s cal/g 
12.:6 Umltlng Value: Date not aveilllble 

12.27 Reid Vapor Pre.sure: S.22 pSJa 

NOTES 
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ETHYLBENZENE ETB 

Pt>onytemane 
EB 

Coloness Swae1, Q!SOiine·hke 

"""' 
Fbtts on wa1er. FlammabJe, irritating v&.pO!' is produced. 

J.."C·•C cc .. :e::t .. ,;.r, UCIJ•C Gc"~: \&por "'·to-E:: ~tlp•E ~w.cy 
VoUo' kO;~ U !-£-lf·CO"'!CI"<£-Ci ~tE-G1.,•'•!; cp;:Gt81U~. G"oc! f~o~~~: 0\'f:'CIOitu"iS 

1 .,cru:on~ Q'C"o'e!} 
S~~~ cr.' ·~"'·N~r. !oCI~o~rte!. iS"•d call fr!f CE:~2"\"T\fr'l1 
S!o~ c ~:··~'Qf rt PC!.~·~re . . • 
Sre, ";""'•"~: tnd usf. "'.:1e• spr&}' IO ~no:.,. dcwn .. .-~opor. 
ls,crate t~: 'E-""•OvE C•~= .. ·~<'9Pd rr..:le·;al 
t.:o: t! r~:.c. t-,u.r.t-, enC' p::r.rtrOI"' corotro• c;e"•C•ES 

FL.AMM~SlE. 
Flashback along vapor trail may occur. 
'(~ ~.~F,'~.t~ig.~~i~:t~l~~~e:'i~.!s &:rod h.Jt.~r cve•cto:rnng 

:•r.::.Jdrrop p:c .. e!.). 
EY1•1"1:::.J.~t w~h dry C."'IE.,.,•:cl. fcc-m. 0' Cl:rDon c.e,.ooe Fire ~;~;~;;~~~ ~';7:.~.~:~ ~;;~•!:r.:er. 

UOUID 
Writ b..lm s.kin and ~es. 

Exposure ~r~NVfc!w~J~.~t·~ c·c.~··~~""~f' G"'.:: ~"·~·s. 

:~~~ .. ~:~~~'~ii6i;;~~I:~~·~~~~t~:~~ f.~~~~~~~;,;·c~~~~ ~c:er 
c·- • 

:"~ '11:,. .•..-: ... •CE \•C.Y -.t·G 

Water 
Pollution 

HARMFUllO .O.OU'-liC liFE IN VERY lOW CONCENlR~liONS. 
Foultng tc shorel•ne. 
May be dlng.erO\Js if rt enters water intakes. 
"N~ 1~·:&· oo:t;ec~"' c ... : .... ::;.:ft C.,•:•&'!. 
"'t:!t•t) c~·E~~·!. 04 "~H.~!' ,..~;1er •"~a ... ~s 

I. RESPONSE TO DISCHARGE 

(s.t Reopc>nM llttho<la -l 
t.AKh.anocal containment 

Should be Jemoved 
Chemteal and ~I tT .. tment 

3. CHEMICAL DESIGNATIONS 

3.1 CG Compatibility Claoa: Aromatic 
tlyo:roeart>on 

~.2 Fotnl<ll&: CoHoCHoCHa 
U 1110/UH DHJvnotlon: 3.311175 

3.4 DOT ID No• 1175 
3.5 CAS Roglotry No• 100-11-C 

2. LABEL 
2.1 Cat..pory: Fl&mrnatHt- liQ~ 

2.2 Clooa: 3 

C. OBSER\I~BLE CHARACTERISTICS 

•· 1 PhytJcol St.tlt (u t.hlp~): Uqu<l 
• .2 Color. Colofleu 
u 06or. Aromatic 

5. HU.LTH HWRDS 

1.1 Pwn.oMI ProtKttvt E:qulpmMTt Setf<Otltained breathing apparatLJS; ufely pooo1es. 
u S)'1111'1omt Following ExJ>C>Oift: lnhalolion mar couoe irritltion ol nooe. daz;neos, dep<ess;on. 

Mode<alt irritlt<>n ol rye wfth corneal ini"'l' posslble. Irritates alUn and mar cause blisters. 
!., Tf"NtfMnt cJ E~ INHALATION: if ill eHects occur, remove victim 10 fresh air, keep him 

w.nn and quieL and pet medical help prornptfy; if breathing stops, gfve artrfiCial Jespiration. 
INGESTION: tnduce vomiting oriy upon phylici&n's apprtwal; rna1erial in l:,mg may cau..e 

chtmicll pne&Jtn()llit;s. SKIN ANO EYES: p<omptly ftut.h"""" plenty ol water (15 rrHn. tor eyes) 
ahd pel rneQ;cal an.-nlior1: remove and wash contaminated cl01hing before reuse. 

1.4 11nlhold Limit Volur. 1 DO ppm 
u Shon r .... lnllatatlon Umllo: 200 ppm tor 30 m;n. 
1.1 ToJictty by lngootlon: Grade 2; lOOD - 0.5 to 5 g/kg (ral) 
1,7 LAtt To:dctty: 0.1.1 not avaJ"lable 
i.1 Vapor (GN) trrtlonl Ctw»etorlotlca: Vapo<S couoe moderote rntalion such !hat personnel w;!l 

find h;gh ~Ualions unpiNsant. The oftt<:l b temporary. 
U IJqoJid or Solid lrrtlont Charxlori•tlco: Causes omar1ing or the sJUn and fu>t.Qegroe bYms on 

Jhorlel<POfoU'•: may eauoe secondary t.JrN on long exposure. 
1.10 Odor Th.-..hold: 1•0 ppm 
I. 11 IDLII Voklr. 2.000 ppm 

6. fiRE HWRDS JO. HI.ZARD ASSESSMENT CODE 

6.1 Fluh Point SO'F O.C.; 59'F C.C. {S&e H&Urel Aa.Murnent Kandbook) 

6.2 Flammabli! Umtts In Air: 1.0•-k-6.7% A·T·U 
6.3 Fire Enlngul..tllng A.penta: Foam (most 

etf&Ctive), water fog, carbon dioxtde or 
dry chemical. ... Fire Extlngula.hlr.g Apenta Not lo be JJ. HWRD CU.SSiriCI.TIONS 
U...c!: Not pertinent 

6.5 Spt-clal Hanords of Combustion 11.1 Coc:k of F~ral Rt-puliUona: 

PJodueta: Irritating vapors are generated Flammable liquid 

when heat&d. 11.2 HAS Hu.td Raring tor &ul~ W•l•r 

6.6 S..havlor In Fire: Vapol' is heBvier than air Tranaportatkm: 

and may tr11vel conside1Bb$e distence to C:.,.topory Ratl~ 

the ~rce ol ignition and flash b&ck. Fire ................................................... 3 

6.7 lgnttk>n Tempo&rature: 860'F Hnhh 

u Eloctrlcal Huard: Not pertinent Vapor Irritant ............................... 2 

£.!1 Bumlng Rale: !i.6 mm/min. Llq<Rd 01 Solid lmtsnl ..............•. 2 

6.10 Ac:llab1tlc Flame Temperetura: Poisons ........................................ 
0&1&. Not Available We.te: Pclution 

Humr.n Toxicity ........................... 

(Confinued) Aquatic T oxictty .......................... 
Aasthetic. Effect .......................... 2 

7. CHEMIC~l REACTIVITY Reae1Mty 

7.1 Reactivity Wtth Water: No reac1ion Other Chemicals ........................ 

7.2 R .. citvtty wtth Common ltrltt•riala: No Water .......................................... , 

reac1ion SeH REI!Ic:tion .............................. 0 

7.3 Stability During Tranaport: Stable 11.3 HFPA Huar~ Ctauttleotlon: 

7 .• Heutrallz:lng A.penta tor Acldt an<S Cai~OI")' Claaalfk:atlon 

Cau•tlc:a: Not peninen1 Heanh H~&.rd {9/ve} ..................... 

7.5 PotymerluUon: Not per1inent FlamiTlll!>hty IR•cl) •.••••••.••.•••.•••••.••• 

7.6 lnhlbttor of Potymertutlon: Rersc:tivity (YelloYi) ......................... 0 

Not pertinent 

7.7 Molar Ratkl (ReK'lanl to 
f>rodue1): Data Not Available 

7.1 R .. cttvtty Group: 32 

12. PHYSICAL ~ND CHEMICAL PROPERTIES 

12.1 ,PhyaJcat State at 15'C and 1 atm: 
Llqu<l 

12.2 Nolooutat Woljjht 106.17 

12.3 &oiling Point at 1 atrn; 

277 .2'F - 136.2'C • •09.•'K 
12 .• FrMtlng Point 

!. WATER POLLUTIOII -13S'F - -P6'C - ne•K 
12.5 CrtHcal TemF*rttu,.: 

1.1 Aqu.~~Uc To::llctty: 661.0'F - :><s.s·c - 617.1'K 
29 ppm/96 hr /blu&giti/TL.Ifresh wa1er 12.6 Critical P,....uro: 

$.2 Wa1erfowl Toxlctty: D1ta not availab'e !i23 psi.& • 3!..E atm • 3.61 MN/m1 

1.3 Blologlcol Dl<J'p.n ~nd (BODt. 12.7 Sp.cttlc Gravlt)': 
2.e-. (lheo<.). ; c.,.. 0.867 ot 20'C (llqu<l) 

1 .• Foocl C~tn Conc.ntrat~ Polt'ntlal: 12.1 Uqukl SUrface TentJon: 
None 2P.2 ctynes/crn • 0.0292 tUm at 20'C 

12-V Uqukf Water Interfacial T•naJon: 
3S.•S oynes/cm • 0.03~6 N/m at 
ro·c 

12.10 Vapor (Goa) Sp.cttlc Gravlt)': 
Not pertinent 

12.11 RaUo of Spocltlc Hula of Vapor (Goa): 
1.071 

12.12 Lltont Hut ol Vaportutk>n: 

1~ etu/lb - eo.1 cal/g -
3.35 X 10' J/kg 

9. SHIPPING INfORMATION 12.13 Heat of Combu•tJon: -17,780 etullb 
• -9577 col/g - _.13.5 X 10• J/kg 

5.1 Gf'II'OH of Purtty: Research grade: 12.14 Heat of O.COmpo.Jtion: Not pMinent 
99.98%; pure grade: 99.!i'%; lechnical 12.15 Heat ol Solution: Not pertinent 
grade: 9!1.0% 12.16 H .. t of Polyrnorlzatlon: Not peninent 

S.2 S1~ T•mperature: Ambient 12.25 H•at of FusJon: Oatl Not Available 
S-3 Inert Atmoapl)ere: No requirement 12.26 Umtttng VaW.: Oatt Not Available 
u V•ntlng: Open {flame anester) or 12.27 Reok:l Vapor P'rl-aaure: o . .c ps.ia 

pressure.vacwm 

6. fiRE HAZARDS (Continued) 

6.11 Stok:hJometne Air to Fu.l R•tio: Data Not AvailabJe 
6.12 Flame Tempen~ture: Data Not AvailatMe 
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Ccmmon Synonyma 

1. 2·0ibrornoet!'\lne 
Ethylene bromooe 
Bromofume 
~Oibfomoe-tMne 
Dow·IUme •D. 1'1"·10. W-15. 
Glycol d•blomode 

ETHYLENE DIBROMIDE 

Liqu)d Colorless Sw&el Odor 6. fiRE HAZARDS 

6.1 Flnh Point: Not fiZimrnable 

Sink$ in water. FoiF>Onous vapor is ptodvced. 
Freezirrg point is S.O"F. 

6.2 Flamm.ab~ UmtU In Air:. Not flammable 
6.3 Fire Ertl~ulahlng Apenta: Not p&rtinent 
6.4 Flrt Extlr.gulahlng Apents Notte be 

UM-d: Not pertinent 

6.5 Spt-clal Hundt ot CombuaUon 

EDB 

10. H!.li.RD ASSESSMENT CODE 
(Se-e Huard Aa.a.n•m.nt Handbook) 

A· X 

Product&: Decomposi1ion g&:&eS are toxic 
II. HAZARD CLASSIFICI.liONS 

Cod< ot Fe<lerol F.~uiiUono: 

Fire 

Exposure 

Water 
Pollution 

No1 flammable. 

~~~~~~~s~fe~~c~t:~,;e-~R:?~a~R.~r .. ~~~1~Ji~J:Pu~Der "\'(,,,,~run; 
(r"lclu::fl"li; Q·o .. ~s). 

Coc• txp:)~E-d cor:.t~,:,<;•s wM'I w~le·. 

C;.Ll FOE MEDICAl L 

VAPOR 
POISONOUS IF INHI.LEO. 
11~~~ t1~e~he~lr~~ end thiO!Il 

1: b'H1~·n~ t-.a!. Slr·~;.i-:. p·~-i: fr1.1f,:ra1 r~sp,:G\1:)"'• 
I! :;:tE.W'lrr.:;: i!. c~•cur. g•vt c:-~gi:l'l. 

liOUIO 
POISONOUS IF SWI.UOWEO OR IF SKIN IS EXPOSED. 
Irritating to skin and eyes. 
:::0E-r:"·C'\'E tO'"M:"i'•tr;t1E:O CIC~""•·n~ l:"ld' S~"•OE:S. 
F'•.·!.~• C:~£oC:E'::' C?.'Ef.S Y>'l:h O:.•E'"']' c! loO.'G1Er. 
n: lh. E"ES, O::-lc E)'E:lrds C>;.er c:-.c t1~St'· w11~ P'E"'·t> ol ""l:~er. 
!F SW.t.Lt..C\'l.'EC C.""~C' \'•C:r~. rs CO'>:SCIO\JS "'.E."E VICt,rr. C:•m~ ... -c~er 

c;rr-o~:"-. 

HAFiMFUL TO AOUI.TIC UFE IN VERY LOW CONCENTRATIONS. 
May bE: dl.nperous H rt ent&~ water inUikes. 

~~~~· ~~;,.~:~~rt~, "~~a;-;~c~'!,~r~:~~:,:&s. 

I. RESPONSE lO DISCHARGE 

(S.. R .. ponM lhtho<b Handl>o<>l<) 
SllouiCI be removed 

2. LABEL 

2.1 C.tt90ry: None 
2.2 Cl ... a: Net pet\inent 

Chemcal and pt-.ysical treatment 

3. CHEMICAL DESIGNATIONS 

S.1 CG Competlblllly Ctau: Hol09<>n.oted 
llydrooarbon 

3.2 Formull: 6rCHrCHoBr 
U 1110/UN Doalgnatlon: 5.1/1605 
U DOT 10 No• 1605 
U CAS ROQIItty No• 106-93_. 

4. OBSERVABLE CHARACTERISTICS 

4.1 Phyalool Stott (ea ahlppod): L.iQuld 
•.2 Color: Colorless 
(,3 Odor: Mildly sweel; like chloroform 

5. HEALTH HAZARDS 

6.1 Pen.onal ProtKtlvt Equipment Canister type mask or ~If--contained air mask; neopref)f gloves: 
chom1cal .. lely poggiH. 

5.2 Symptom~ Following EJ;poaure: Local inflammation, blister£ and uleers on s.kin; itrit!tion in kln;s 

lnd organic: injUY)' tO liver lnd kidMys; rNif be lbSOfbed through skin. 
6.3 Tr .. lment of Expot.ure: Remove trom expoSUfe. Remove conl!minated clothing. Wash skin with 

soap and water. Fkl5h eye!: wi'lh plenty of water. Consutl physician. 

U Thr .. holcl UmH Voi<Je: ~ ppm 
5.1 Shor\ T•rm lnhalatk>n Umlta: SO ppm tor S min. 
u Toxicity by lng .. tlon: Grocle 3: lD•• • 50 to 500 mg/kg 
1.7 Lltt Toxtctty: Oat& not available 
U Vopor (GII)Irrttanl Charae1oriallco: Vapors cause a sJ;ght smerting ol \he eyes 0< respirotory 

sys1•m fl p~es.ent \n. t\6gh COI'\C.entrations. ihe etfec\ H 1em~•'Y· 
u Liquid or Solid lrrttanl Characterbllco: Minimum t>uard. If s;>olled on clothing and ollowed to 

remain, may Clus.t smarting and r&ddenir.g of the skin. 
5.10 Odor Thr•ahoJd: Data not availab'e 

s. 11 101..11 Vahro: •oo ppm 

bnd inile.\ing. 
6.6 Seh.avJor In Fire: De-composes into toxic 

irritet•ng oas-es. M.eects with hot metals 
such as aluminum and m&gnesium • 

6.7 lgnttlon Temperature: Net flammable 

u EJ&ctrie.al Huard: Not peninent 
u Bumlng R.-te: Net flammable 
6.10 Adlabetle flame Temper21ture: 

Oete Not Available 
6.11 Stoichiometric Air to Fu.l Ratio: 

Date No1 Avail&ble 

6.12 fla,me Temperature: Oeta Not Available 

7. CHEMICAL REACTIVITY 

7.1 Auctlvtty Wtth Wat•~ No re11ction 
7.2 Rnctlvhy wtth Common Materbla: No 

reaction 

7.3 S\oblllty During Trano.port: S16ble 
7.4 Htoutraltzlng A~nts tor Adda and 

Cau•Uca: Ncl pertioent 
7.5 Potymerlutlon: Not pertinent 

7.6 Inhibitor of PolyrMrtutlon: 

Not pertinent 
7.7 t.&otar Ratio (R .. ctant te 

Product): D!ta Not Available 
7.8 Re&ettvtty Group: 36 

I. WI.TE~ POLLUTION 

6.1 Aquetk: Toxicity: 
16 mg/1/AS hr/bluegilltfresh water 

2.2 Waterfowl Tcxlctty: Oeta not avail~e 
6.3 Blologlool Oxypen Domand (000~ 

Oet£ not evailebfe 
6.4 FOOd Chain Concentration Potontlat 

None 

9. SHIPPING INFORMATION 

P.1 Grades Of Purtty: Comrraercial 
S.2 Stor.ge Tempentu,..: Ambient 
5,3 IMrt Atrnor.phere: Nc reqLiirement 
t . .t V•ntlng: Pressure-vaewm 

11.1 

11.2 

11.3 

12. 

12.1 

12.2 
12.3 

1U 

12.5 
12.1 
12.7 

12.1 

12.t 

12.10 

12.11 

12.12 

12.13 
12.14 
12.1$ 

12.1& 
12.26 
12.2$ 
12.27 

NOTES 

ORM·A 

HAS Haurd Retlng tor Bulk Wtter 
TraJU.pOI"\atlon: 

Cat~ory Rating 

Fire ...... ~ ............................................ 0 
Heet;h 

V•por lrrit.ant .............................. . 
lJQuid or Solid lrnumt ................ 1 
Po1$0ns.,...................................... 3 

Water Polu1ion 

Human icxicity .......................... . 
Aquatic Toxteity ........................ .. 

Aesthetic Effoct •••••.••.••••••••.••.••.•• 
Re6C1Mty 

~her Clf&miee:Js ...................... .. 
Wafer .......................................... . 
Setf Reaction ............................. . 

HFPA H&urd Cla&af1icatlon: 
C11t•pory Clua.tflcaUon 

Heltth He:.ard (Slue) ................... .. 
FlamrnabHily (Red) •••••••••••••••.••••• _ •• 

FioactMty (Yello-o.) ••••••••• _ •••••••••••••• 

PHYSICAL AND CHEMICAL PROPERTIES 

Phy~l State et 1!i"C and 1 •tm: 
I..IQ.>d 

.. ~lar Weight 167.65 
6ol"-r.; Poln\ a\ 1 atm.: 
~·F • 131"C • "0.C"K 

F.-.u!ng Point 
~P.6"F -= P.S"C • 2B~.O"K 

Crttlcal THnporaturo: Not pertinent 
Crttical Pr-.a.aure: Not pertinent 
Spoe!fl<: Grovtty: 

;:.160 1.1 20"C (liquid} 

Liquid SUnaco Tonalon: 
36.75 Clyne$/trn • 0.03E75 N/rr. 11 
20"C 

Uqu~ Wat•r lnl•rf.cfal T•nalon: 
36.S< Clyneslcm • 0.0365< N/m et 
20"C 

Vapor (Goa) Spoe!fl<: Grovtty: 
Not pertir\ent 

Rrrllo ot Spoelllc Hula of Vapor (Gao~ 
1.109 

Utt>nt H••t of Vaporlutlon: 
62.1 Btu/lb - •S.6 callg .. 
1.91 X 101 Jtl>.g 

H .. t cf CombustJon: Not pertinent 

HNt of Docompoaltlon: Not pertinent 
H"t of Solu11on: Not poninen\ 
H.at of Potyme-riution: Not pertinent 
H .. t ot FuaJon: 13.7e callg 
Umttl~ ValtJr. Oet2 Not Available 
R.Jd Vapor Preuure: o.• psia 
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TETRAETHYL LEAD TEL 

Common Synonyms 

TEL 

Oily Hquid Colorless, but Fruity odor 
generally ctyed red 

Lead t&tr&eth)'S 

Sinks In water. Pois.ooous, fl&mmsbl£ vapcY. is produced. 

1-VO:t; COt.JTACT WliH LIOUID J..NO \'kP0=1, K~p peopl~ 2w2y. 
We6• ~Oi?Qies, M!tl·containE-d b•e6thm5; &pps.rctus. r:.nt! rob~r ove~clothtng 

(mchxiino g1cves). 
Sto~ dt!>tharge lf¥po~sible. 
C&ll ft•e aep&rtment 
Stay u~wind E..,d usf water spray to "~r.ock down" vapor. 
lsoiE1E 1:.rtd removE- dtschc.rged mcter.sl. 
Nottty IOC61 hec.nh End po!lr.nion control agencoes. 

Fire 

Exposure 

Water 
Pollution 

Combustible. 
POISONOUS GASES ARE PRODUCED IN FIRE. 
Containers may explode in fne, 

~~g~~~::f'~~c~/:f~~~ ~.:~~~~~~~~~:and rubber cverclo1hing 
(~ncludmg glov£-s). 

Co'l'i~Sl t1te~ horn be-hind bErn!:'' or p:Ol£-CIE:d locetion. 
Flood d.scl'ie•pe r:.rel: \lro'llh wcs~er. 
E)'1!!iiJUtSh wr.h "'eter. O!) c:t--Ern•zal, fo&m. or e&~n d•OXtcle. 
Co:.' u-p:lsed cont&tn~~~ ~r ..... ·eter. 

CA:..L FOi=. MEDICAL AID. 

V.O.POR 
POISONOUS IF INH.O.LEO OR IF SKIN IS EXPOSED. 

~~~~781fe:~es~r. 
1~ b·e~tr.•:"~£ h£:E stc;l~d. g;.-e &"1:f•cis.l re&pi:ction. 
II b•E-St~Utl~ is dlffiCUII. S•vE crygen. 

UOUID 
POISONOUS IF SW.O.LLOWEO OR IF SKIN IS EXPOSED, 
Will burn eyes. 
F.er.'l~..,e contl:m•neteG clcth!~"of £:r;C slloes. 
Fl.:st':. &t1ec:ed E>tE-E.S with ptEnt:· ct wc;.ter. 
IF tt-.' EYES, hold evelic!:; o~r"l £:nd flush wt.t• plen~y o~ water. 
IF SWI-.LLOWED End Y!Cltr:'l •s CONSCIOt:S, hEve v•etir;: dr•nlo. weter 

0! m1lk OnC' hevE YtCtirn lr;O.sCE YO"nitirrO. 
IF SWALLOWEC c.nCI vo::tim •s Uh.ICONSCIOUS Oh HAVING CONVULSIONS, 

do noth1ng E-Ycep: ki-E~ ~·rr· ""·arm. 

H"RMFUL TO AOUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be danper01.1s if t: entn water intakes. 

h.o~•ty local hHdth anc wud111t- c~u:•als. 
No:tty o;>er61o~ c! neaftly wste: mte.kes. 

I. RESPONSE TO DISCHARGE 

(SM R_.. Wothc<!f Handbook) 

I5$Ut wami~pois.on, 

2. LJ.BEL 

2.1 Catopory: Poison 
2.2 Claoa: 6 

water contaminant 

Restrict access 

Should bo removed 
Chemical 1nd physical treatment 

3. CHEMICAL DESIGNATIONS 

3.1 CG Compltiblllly Cia .. : Not Hsted 

3.2 Formula: Ptl(CsHa)4 
U IMO/UH DH!gnotk>n: 6.1/11>19 

U DOT ID No• 11>19 

U C.O.S Roglotry Ho• 76.00.2 

~. OBSERVABLE CHARACTERISTICS 

4.1 Phyalcal Stole (u ahlppo.d): Liquid 
4.2 Co4or: Oyed red or other distinetfve Wor. 
U Odor: Sweot 

5. HE.ALTH HAZARDS 

&.1 Ptora.onal PToiK'l!~• EqulprMnt: Orpan'c \lapol' 1ype canister face mask for shor1. periods; air line 

type lor longer periods; neoprone-coolod, J;q.,;o.ptool gloves; protecti¥e goggles or face ollield; 
whhe or light.eolored clothing; rubber shoes or boots. 

5.2 SympiDmll Following E_.ura: lncrea>ed urfn&')' output of food. H a larpe ctogreo of absorption 
ftom int\alation or skin contact. may cause insomnia, excitability, delirium. coma and death. Do 
not conluoe with Inorganic load. 

u Trootmonl cf £._,., Remove Yielim from contaminated area and consuH physician 
immediately. INGESTION: induce vomiting. SKIN: wash immediat&ly with k.,.osene or aimilar 

petro'eum distillate followed by s.oap and water. 
5.4 Th~ Umtt Vatu.: 0.1 mglm' 
u Short Term lnhalatlorl Umtta: 0.15 mg Pbim' for 30 min. 

U Toxicity by l-otion: Oral rot LO.. • 17 mg/kg 
l.7 Lito Torlclty: Lead poisoning 
£.1 Vapor (Gao)lrrltanl c:naroet.notleo: Vapors cause a slight smarting ollhe oyes or resp;ratory 

O)'ltom K present in high concentrations. The effect is temporary. 
6.1 Liquid ot Solid lrrltant Charoetorlstlco: Causes a.rnarting of the sl<in and tmo(!egroe boms on 

a.hor1 exposure: rniy caUM socondary bums on long exposure. 

£.10 Oclor Throol>old: Dota not ovaitoblo 
6.11 IDLH Voluo: •O mg/m' 

6. FIRE HAZARDS 

6.1 Fl,..h Point 200'F C.C.; 1B5'F O.C. 

6..2 FbmrnabM Umlts In Air; 
Data not available 

6.3 Fire Extlr.oulahlng Agent&! Wa1er, toom, 
d1y chemical, or carbon dioxide 

6.4 Flre Extlngulahlng AgeniJ Not to be 
UN'd: Not pertil"tent 

6.5 Sp.clal Huarda of Combu•tlon 
Produet&: Toxic pas.es &I~ penerat&d in 

£.& S.havlor In Fire-: May explode in fires. 

6.7 lgntUon Temp.nture: Decomposes above 

230'F 
6.1 E~l K&zard: Not pertinent 
6.» &umlnQ R•t•: DBta no! .ev.eil8~e 
6.10 AdlabaUc Flame T•mperature: 

Oat! not available 

(Continued) 

7. CHEMIC~L REACTIVITY 

7.1 ReKtlvtty Wtth Wat•r. No rsaction 
7.2 R••ctfvtty wtth Common Materials: Rust 

find some mets.ls CBC/5.e decomposition. 

7.3 Stability During Tron-rt S1>ble below 
230•F. AI higher temperatures, mey 

Oeto~te or explode when confi~. 
7.4 Neutralizing Apenta tor Ackls and 

Cau•Uca: Not pertinent 
7.5 Potym.riutk>n: Not pertinent 

7.6 Inhibitor ol Polymorlutlon: 
Not pertinent 

7.7 »olar Rat~ (RucUnt to 
Product}: Oau not evaila.b~ 

7 .I R..ctlvtty Group: Oeta not evaileble 

!. WATER POLLUTION 

8.1 Aquatic: Toxicity: 
0.20 mg/1/96 hr/bluegi11/TL._/fresh 
water 

1.2 Waterfowl Toxictty:. Oat! not available 
1.3 Biological Oxy- Oomot><! (t>OD~ 

Oat! not evailabJe 
1.4 Food Chain c.one.ntr'lltJ.on Pct•ntial: 

Oet.e. not evailable 

9. SHIPPING INFORMATION 

t.1 GraOH ot Purtty; Technical 
S.2 Sloroge T.rnponotvra: Ambient 
S.!\ IM'rt Atrnoapi'Mnl: No requirement 
S.4 Venting: Pressute--vacuum 

10. HAZARD ASSESSII.EHT CODE 
(Se-e Haz.ard Aa.M:a..ment Handl:>ook) 

A·X·Y 

ll. HAZARD CLJ.SSirtCATIONS 

11.1 CoOt of F&deral Re-;ulltk>ns: 
Pois-on, 8 

11.2 HAS Ha:arc:l Retlng for Bulk Water 

Tr.naportatlon: Nol lisl£-d 
11.3 NFJ:IA Hta:tard Cllla.atflcatlon: 

Cate-gory Claulfle~tion 

Health Huard (Slve)..................... 3 
Ft6m!Tlllbility IRed)......................... 2 
Re.aclivity {Yellow)......................... 3 

12. PHYSICAL AND CHEII.ICAL PROPERTIES 

12.1 Phyalcal Stale ai15"C and 1 otm: 

LiQuid 
12.2 llot.<:ulor Weight 32:;,<4 

12.3 6olllr)$i Point at 1 atm: DecompOses 

12.-i FrHzJng Point: 

-2Ui"F ~ -1:37"C z: 13S"K 
12.:5 Crttk:al Tempe-,..fure: Not peninent 

12.6 Crttie.l Preuure: Not pertinerrt 
12.7 Spoclfic Gravity: 

1.633 et 2o·c (liQuid) 
12.1 Uquid Sur1act ieralon; 

26.5 ctynes/cm 

= 0.0265 N/m et {est.) 25"C 

12.9 Llquk! Water lntorfaclll Te...,on: 
(est.)'.l.O dynes/em = O.Ot N/m at 20"C 

12.10 Vapor (Gal) Spocnlc Gravity: 
N01 pertinent 

12.11 Rallo of Specific Hula of Vapor (Ga•t. 
Not pertinent 

12.12 Lat•nt H .. t of Vaportutlon: 

NO: peninent 
12.13 Hut of Combustion: {est.) -7,670 etu/lb 

.: ~.360 callg -. -183 X 10• J/kg 
12. 1• H .. t of Decompoa.ttlon: Not p(ln.inent 
12.15 Hut of Solutlon: Not pertinent 
12.16 Heet of Poty~riultlon: Not pertinent 

12.25 Ha1t of FuaJcn: Oetf not evaileble 
12.26 UmttJng Value: Oat!. not available 
12.27 R•k:l Vapor Prtu.ure: Dele notavailebJe 

6. FIRE HAZARDS (Continued) 

1.11 Slolchtom.l7\c: I>Jr to Fu.! Rotk>: Oata not ovailal>le 
6.12 Flllrnt Tempentu,..: Oata. not avallat>Je 

JUNE 19B5 



~· I 

' 

• 

• 

• 

• 

TOLUENE TOL 

Common S)'I\Onyms 

Toluol 

W&tery liqu•d Colo11ess Pleas.ant odor 

M~thylberuene 
Meth)'lbenzol 

Floats on wllter. AamrNble, irritating vapor is produced. 

Sto;: d1SChe.1ge ri poss•ble. KHP ~op:e 1:'~2)'. 
Sh..rt off •gn1110n sou,ceE C"'ld call fue de~aliment 
SU!)' upw1nd lind use v.cter sp:e.y to "~.nock down" v2por. 
Avood CO"'UiCI 'llll'llh liQUid G.l'ld vapor. 
IEoolue tnd remo-ve drschcrged mateqaf. 
Nouty foe&! hestth c11d po/l;.tlion co•wo/ egencies. 

Fire 

Exposure 

Water 
Pollution 

FLAMM~SLE. 
Flashback along vapor trail rN)' occur. 
Vwor may explode il tgnr16d in an enclosed area. 
WE:ot gopgles c.nd seH·co.,:e.neC bretthhG" app~rt.tus. 
Er.irog.JISh ""'rth. d')' c~er:h~al, 1oam, o: ct.rbon d•O>:•de. 
Weter rr.!\" bE- tnetfecti.,e on f1•e. 
Cool opCs~d con:ame·~ ...... :h ""ater. 

CALL FOR MEDICAL A'·U. 

VI.POR 

liT~~1~1•0 ~~e:au~ns~~~~~~~iting, headache, di:liness, 
drffic:ul\ bfeathin;. or loss of consciousness. 

Move iC fresh 2;;ir. 
If brHthm~ he:s sto;:;~d. QIV~ cr.lf•c•al resp1rc1ion. 
I! b'f:Et,.,,n~ drti•cult. p•vE crygen. 

LIOUID 
Jfria.tJ~ to slr.in and eyes. 
tf !"walleo-.<Eod, will ceu~ n&LISE:B, vomi1inp ot loss of consciousness. 
Memcvf: cor.1cmintt£-e clc:"ling end f!".oes. 
FIJs~. c~e-cte-C a•ecs ~~-.plenty of ~~.·cter. 
IF IN EYES, hOld eyehts open end fiush w11h plenty of wc1et. 
IF SV.ALt.O'NEO t'l:: v·~:.-r, ·~CONSCIOUS, hcve v•cttm c·,.,~ .... ·c1er 

o: r,olk. 
00 NOT !N.DI..•CE VOJ.J.•7;'\IG. 

~~~'i: 5t~~:::c: lift in high concenuations. 

May bE danperous rf h enters water intakes. 

t\ctrf) IOell he611h tnC WIICJtfE ctfiCIS.)S. 
Nonty O?e~CIO~S o! t'IEE"=:l~ wa:er 1"'•1d.es. 

I. RESPONSE TO DISCH~RGE 

(SH Reopon .. llethoda Handbook) 
Issue waming·high flammability 

£\lacuate a1e1 

2. LABEL 

2.1 C.te-pory: Flammoble liquid 
2.2 Ctau: 3 

3. CHEMit~L DESIGN~TIONS 

3.1 CG Compo~blllty Ct...: ~romatic 
Hydrocarbon 

3.2 Formula: CeH•CH~ 
3.3 IMO/UII o.,~g,.tlon: ~.21121'4 
U DOT ID No• 12PoC 
U CAS Raglttry No~ 106-86·3 

4. OBSERVABLE CHARACTERISTICS 

•· 1 Phyalcal SUte , .. ahlppod): Uquid 
.C.2 Color: Colorless 

.C.3 Odor: Punpent; arometic, ben2ene-liil.e; 
distinct, ptees.ant 

5. HEALTH HAZARDS 

s. 1 P•raonal Prct.ctlwe Equipment Air·suppi*<J mask: poggtes or face &hield; plastic gloves. 
5.2 Symptom• F~lowlng Expoa.ure: Vapors irritate eyes and upper respiretory trtct; cause cft:ziness, 

hladac~, anesthesia, respiratory anesL Uquid irritates eyes and caus.es drying: of sk.in. H 
a'Jllrated, CIU$0S coughing, gtlll!ing, cf~treos, and rapidly developing pulmonary edema. H 
Ingested caus-es vomtting, griping, dial"l'hea, depressed respiration. 

5.3 Tr••tm•nt of Expo•ure: INHALATION: remove to fresh air, glve artifiCial respiration and oxyeen H 
needed; call o doc1or. INGESTION: do NOT induce vomiting; call a doc1or. EYES: flush with 
water for at ~ast 15 min. SKIN: wipe off, wash with .cap and water. 

U Thi'Hhold Um~ Value: 100 ppm 
U Short Tann Inhalation Umno: 600 ppm 1or 30 min. 
U Toslclly by lngntlon: Grode 2; LO .. • 0.5 to 5 g/kg 
IS,? ~te Tox~ Kidney and liver damape Tnly follow ingestion. 
5.1 Vapor (Gal) lmunt CharacterbUca: Vapors caus.e a slight smarting of the eyes or respiratory 

1ys1em H pre~n1 in high concentrations. The eHect is temporary, 

!,1 Liquid or Solid lrrilanl Charac1orlt1lca: Minimum ho:ara. H spilled on clothing and allowed to 
remain. may cause smarting and reddening cf the skin. 

6.10 06or ThrOJhold: 0.17 ppm 
6.11 IDLH Value: 2,000 ppm 

6. FIRE HAZARDS 

6.1 Flaah Point <O'F C.C.; 55"F O.C. 
6.2 Flammabl~ Umtta In Air: 1.27•.4·7% 

6.3 Fire Ertlngulahlng Apenta: Carbon dioxide 

or dry chemical for smelt fires, ordinary 

fOhm for lbr~ fires. 
E.4 Fir~ Enlnguia.hlng Apenta Net to be 

Ua.ed: WGter may be ineffective 
£.5 Spe-cial Haurda cf Combustion 

Products: Not pertinent 

6.6 &rh!vlor Jn Fire: VQPOJ is heevier than air 

and may travel e cons•derable distance to 
2 source of igtlition and flesh back. 

£.7 Ignition Temperature: 991'F 
6.8 EIKtrlcal Huard: Class I, Group 0 
6.P Sumlpg R11te: 5.7 mm/mil'). 

6.1D Adlabetlc Flame Temperature: 

Deta not evaileble 

(Continued) 

7. CHEII.IC~L REACTIVITY 

7.1 Ructl\llty With Wtter: No reaction 

7.2 Reactivity wtth CCmmon Naterlala.: No 
reaction 

7.3 Stablltty Outing iranaport: Stable 
7.4 Neutralizing Ape'nts fer AtJda and 

Cau•tlca: Not pertinent 
7.5 Polymertz.auon: Not pertinent 
7.6 lnhlbHor cf Pofymeriz.Btfon: 

No1 penioent 
7.7 lrololar Ratio (Reac1.ant tc 

Product): Data not available 
7.1 Reactlvtty Group: 32 

8. WATER POLLUTION 

1.1 Aquatic Tct:k:tty: 

1180 mg/1/PS hr/suntish/Tl./fresh 
water 

1.2 W•t•rfowl Tcxlctty: Oata hOt availabfe 
6.3 Blolopleal O:rypon Demand (BOOt. 

0%, 5 days; 36% (th&or), S deys 
u Food Chain Concentratlon PctentLIII: 

None 

9. SHIPPING INFORII.ATION 

V.1 Grad•• of Purtty: Research, reegent, 
nitration-all 99.8 + %; indusuiel: 

contains 94 + %, wi1h 5% xylene and 

small amounts ol benzene and 
nonaromatic hydrocarbons; 901120: 
less pure than industrial. 

S.2 S1orape T.rnperature: Ambient 
V.3 lrMrt Atmoaphefe: No requirement 

s.• VentJng: Open (flame anester) or 

pressure-vacuum 

10. HAZARD ASSESSII.ENT CODE 
(s.t Huard Au.eument Handbook) 

A·T·U 

II. HAZARD Cl.ASSIFIC~TIONS 

11.1 COcSe cf Fe-Oeral Rt>puLitlona.: 

Flamrnabl~ liquid 
11.2 NAS Huarc! Rating for Bulk Wat•r 

'rranaport.etlon: 

C.1~ory R•tlng 
Fire ................................................... 3 
He~>r.h 

Vapor lrrttant .............................. . 

Liq~Iid 0~ Solid lrri'.!i!'lt ............... . 

Foisons ....................................... . 
W~ter Foh.rtion 

Human Toxicity .......................... . 
AQuatic ioxicrty .................. - ..... . 
Aes1hetic Etfec1 ......................... . 

ReactMry 

Otner Chemicals ........................ 1 

'lh·eter ........................................... 0 
Setf Fieaetion .............................. 0 

11.3 HFPJ.. Ha.urd ClauJflcatlon: 

C.te-pory Cb.utfle~~Uon 

Heonh HE.:erd (Slue)..................... 2 
Flemmctlilrry (fied) ........................ . 

Re&ewi1y (Yellow) ........................ . 

12. PHYSICAL ~ND CHEII.ICAL PROPERTIES 

12.1 PhyNc:al State •t 1!"C and 1 •tm: 
Uq"<l 

12.2 Wo~lar Weight 9Z.14 

12.3 Boiling Point ot 1 atm: 
231.1"F = 110.6"C = 383.S"K 

12 •• Fr"zJ~ Point 
-1SS'F = -9~.o·c..: 11B.2"K 

12.5 CrttJC~JI i.mperaturr. 
sos.~·F .,. :;,e.e·c = S9'l.S"K 

12.6 Critical Pr.uute: 

!196.1 psia = 40.55 atm = <.108 
MN/mJ 

12.7 Sp.cllle Gnovtly: 
0.86i at 20"C (liquid) 

12.8 Uqua.d Surface Ta-na.lon: 

~.0 <tynesitm c 0.0290 N/m at 20'C 
12.V UquJd W•l•r lnt•rl.clal T•Mion! 

36.1 dyne$/Cm c 0.0361 N/m at 25"C 
12.10 Vapor (Gat) Spoclfle Gravity: 

Not pertinent 
12.11 Rollo of Spoctlk: Haota of Vapor (Gu~ 

1.089 
12.12 Latent H .. t of Vaporiutkm: 

155 Btu/lb c 86.1 cal/g c 

~.61 X 10' J/kg 
12.13 H•at cf Combu•tion: -17,430 Btu/lb 

a:: -9666 ca.l/g -= ........ 05.5 X 10• J/kg 
12.1. H .. t of O.CCmpcattton: Not pertinent 
12.15 H .. t of SOiutlon: Not pertinent 
12.16 Heat cf Polyrn.riutkm; Not pertinent 

12.25 Hnl ol Fusion: 17.17 cal/g 

·~ Umttlng VafPJt: Oats. no'! avairs.ble 
12.27 Reid Vapor P,......ur.: 1.1 ps.ia 

6. FIRE HIIZARDS (Continued) 

6.11 Stotchlorno1rlc: "'r to Fuol Ratio: Data not available 
6.12 Flame i•rnperature: Oat.G not aveilabJe 
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m-XYLENE XLM 

Common Synonyms 

3·Dimelhyit>onlene 
.,;ol 

Wate!)' liq</id Colorless 

F~ts on water. Flammable, inilJI.ting vapor is prtXfuced. 

Ste:: c:h~t.h&rgE: rf PC!>Stble t:H~ people ~way. 
CEI: fr 1E depal'\mc-r.t 
J.vo·d cDn1iiC1 w:1h houtC t:,..,Cl va~r. 
lso:ate and remove drs.::h~rpeC ~u:terial. 
"otrt1 local hE-allh ~:.nd" pofJL·hor. co:-.uo: c:gt:f'l.::tes. 

Fire 

Exposure 

Water 
')ollutlon 

FLAMMABLE 
Fll!shbock alon; vapor ~·n mey occur. 
Vapor may explooe if igoi!.ed in an enclosed area. 
\', ur H::J:.eor.!!!..,E~ t:•EttM·~ a:;paratus. 
E).1t"'IQ.J:s!". ""'t.h fcam. a~ c!iem • .:al, or carton dioxrde. 
We.ter ma) bE ,..,e~eetive or ft•E. 
Coo! EtposeC: cc:-~atne•s wt.h "-'£1er. 

V~POR 
Irritating to eyes, nose. end tnroat 
11 inhil&d, W'i\l CIIJS.E! headache, OitftCUil breathing, or loss of 

con6.00Us.ness. 
MO'fE IC t•es~. C!?, 
11 b•tc!ht!i~ r.c~ s;o;:Pf:d. ~·,·e a"1:!tcusl re,.spir&tion. 
11 b't:£lhin~ IS O~t.::;Jll, Q'VE CY)~E"'. 

UOUID 
lmtlting tc skin and eyes. 
u tw&llow&e. Wll~ C8U$oe Ml».&a., vomi\ing. Dt' k».s c1 eonS>t:iousness. 
~ft':'•~ve c;:~'".:eo-.... ~lee crct"'•'"':; enc shoes. 
Fl~st-. affectt-:: E.'f:E! w•th jj:v.t)· c1 woter. 
IF I''\ EYES. h01:: eyehC~ c;>er. c~c: flust'. w1th plent}·.of ~~~u~r 
IF S~.l.LLCWE:. ecr:.: V•Ctl.oor. ~~ co~.:SCIO:.JS. have VIC\>:":> 0!1:'\k w~~ef 

or ~:II<; 

0:0 NGi 1 1o~O •. .'CE VOMlii'"G. 

HA~MFUL 70 AOUATIC LIFE IN VERY LOW CONCENT~ATIONS. 
Fouli!lg 10 shoreline. 
May be da~rous i1 h ente11 wa1er intakes. 

No1rly rocer hEEt'::- end w.rorrte o<'f•t•els. 
Net~ ope1uo•s c' nee~y "''ater l"ltoiles. 

I. RESPO.NSE TO DISCHARGE 2. LABEL 

(SH Rooponae lololhoclo Hondboolt) 

ISSUE waml~hlgh flammability 
EvJocua!e ar&a 
Should be rernov&d 
Chemical and ph~cal trE:oatment 

3. CHEMICAL DESIGNATIONS 

3.1 CG Compotlblllty Clno: Aroma tie 
Hydroe&tbon 

U Formula: m-CoHo(Ctioh 
3.3 IMO/UN O.alpnatlon: 3.2/1307 
3.4 DOT ID No• 1307 
u c~s Roglltry No• 1DB-3B·3 

2.1 C.t090ry. Flammable liquid 
2.2 C\aoa: 3 

C, OBSERVABLE CHARI>.CTERISTICS 

•. 1 Phyalcol Stole (01 ahlpped~ Uqu<l 
•• 2 Color: COlorless 
... 3 Odor: Uke ben2ene; charae1eristic aromatic 

5. HU.L TH HAZARDS 

5.1 P•n.onal fro1Kttvtlqu1pment ~ov&d canister or air.supplied mas"-: poggles or face shield; 
plulic: gloves and bools. 

U Syrnptomo Following Expoouro: Vapors causo headache and di22iness. Liqu~ irrileles •yes end 
5lVn, H \lhn into 1unps, causes s.evere co.Jghing, distress, and rapidly ~eloping pulmonary 

edema. H ingested, caUM5 naUMa. vomiting, cramps, head-ache, and coma; can be fatal. Kidney 
and liver damape can OCCIJI'. 

U Tr.atmonl ol Expoauro: INH,t,LA TION: remove to ~esh air; adminisler a!llf!Cial respiration and 
o>ypon ~ roq.,;rod; calla do010t. INGESTION: do NOT induce vomiting; call a Ck>Cior. EYES: 
flush with waler to< atll!ast 15 min. SKIN: >ripe off, wash with ocap ond weler, 

u Tl>r.at>old Um~ Voluo: 100 ppm 
U Shor1 Term lnhelatlon Umlta: 300 ppm for 30 min. 
U Toxlelty by lngootlon: Grado 3; lOoo - SO to 500 g/kg 
5,7 Uti Toxicity; Kidnoy ond l;vor damage. 
1.1 Vapor (Gao) lni!llnf Cheractorinlca: Vapors cause a slight smar1ing of the eyes o< respiratory 

qos1trn tf pres.ent in high concentrations. The effect is temporary. 
u Uquld cr Solid lni!llnt Cheroctoriatlca: Minilllllfll hazard. H spilled on clothing and allowed to 

remain. may ca~ 5fn&rting and reddening of the sJdn. 

li.1D 060< 'lhr .. IK>Id: O.OS ppm 
• s. 11 lOLII Valuo: 10,000 ppm 

6.1 
6.2 
6.3 

M 

6.5 

u 

.. , 
6.! 
u 
6.10 

6.11 

6.12 

7.1 
7.2 

7.3 
7.4 

7.5 
7.6 

7.7 

7.1 

!.1 

1.2 
1.3 

E.4 

P.l 

~.2 

5,3 
f.4 

6. FIRE HAZARDS 

Flaah Point &4'F C.C. 
FlammabJe Umtll in Air: 1.1%..S,.C% 
Fire Extihguiah\ng Av-nt:a: Foam. dry 

chemical, or carbon dioxide 
Are Enlngula.hlng Ape.ntl. Not to be 
u~ Wa1et may be iflef1(1C1Ne. 

Special Haurds of Combultlon 
Products: Not pertinent 

&.!>ovlor In Fire: Vapor is heovier ttu.n air 
and may ltevel co~rabk: distahCE to e. 
source o1 ipnrtion and flash b&ck. 

l~ttion i•mpenture: ses·F 
Eloctrk:ol Haurd: Class I, Group 0 
&uml~ Rat•: fi.B mm/min. 

Adllhlt1c Flarnt Temp.~tura: 
Osta not zrvailab4e 

Slolchlomotr\r: ~lr to Fvol ROllo: 
Ofita not available 

Flame T•mp.rature: Oli~ not 11vailab~ 

7. CHEMICAL RU.CTIYITY 

R••ctlvtty Wtth W•t..-: No reaction 
Ru.cttvtty wtth Common Wat.nata.: No 

reaction 

Stability Durl~g Tr•noport Stable 
~utrollzl,g ,l,gont& for ~ckf• and 

C.ustlcs: Not ~ninent 
Potym&liz.aUon: No1 pertinent 
lnhlbHot of Potym.rtutlon: 

Not pertinent 
Yot.r R•tkt (Fl•.et.nt to 

Prod~): Data hOt evailsbkt 
Ructlvtty Group: 32 

!. WATER POLLUTION 

~quotlc: Toxlc!ty: 
22 ppm/116 hr/bluegHI/TI.,/fresh weler 

W•t•r1owl ToxJctty: Datt no1 tvailable 
l'>lolo9lcal Oxypoon Demand (1>00~ 

o lbtlb,. s days: o"' (thocr.), a days 
F<>od Chain eonc.ntrotlon Potontla~ 

Oat! not available 

9. SHIPPING INFORM~TION 

G-o of Purity: Research: 99.99%; 
Pure: 99.9%; Technical: 99.2% 

Storage T-.porolure: ~mbient 
ln.r1 At.mos.pt,.re: No reql.lireroent 

Vonti"ll: Open (flame arrester) 0< 

pre$$Ute-vacu~.trn 

11.1 

11.2 

11.3 

10. MAZARD ISStSSM£11l CODE 

(SM Hazard -~ Kondboolt) 

A·T·U 

II. HAZARD CI.J.SSirJCATIONS 

Codo of FO<Io<al Rogut.tlono: 
Flammable liau<l 

HAS Hazard Firllng tor Bulk Wol.,. 
Tra~ 

. ca~~ Rating 
Frre ...................... - .......................... . 
Health 

Va:>Orlrri'.atrt ............................. .. 
Uquid or Solid lni".an1 ............... . 
Pots.ons ....................................... . 

Wa1er Polution 
Human Toxq .......................... . 
Aquolic: Tox>Ci1y •••••••••••••••••••••.•••• 
~asthetie Effect.., ••••.•• - ............. . 

A .. ctMiy 
Other Chemi.:::als ........................ 1 
Water ........................................... 0 
Setl F.NC'.iol'l-............................ 0 

HFP A II&Drd Cloultk:atlon: 
C.lf'90'Y Clualflcatlon 

Ht~arth Hu.a!C' (Blue)..................... 2 
Fll!rnrnr;bllily (Rod] •••• _................... 3 
Ae&ctMiy (Yellow)......................... o 

12. PHYSICI.L ~HD CH[Io!ICAL PROPERTIES 

12.1 Phyak:al SUte a1. 15'C and 1 atm: 
Uq<lid 

12.2 lioloc>Jllor Wolght t06.t6 
12.' ll<>lllr>g Polnl Ill 1 atrn: 

26Il • .C"F • '1~1.!1"C .- 405.1"K 

12.• F-.lng Polnt 
-!><.l!'F • -'7.P'C • 22S.3'K 

i2..6 Crltleol TomP"'>'U,., 
650.6'F c S<U'C ~ 617 .O'K 

1~6 CrlticaiPrKourr. 
S13.E atm • $-(.95 psi.& ... 3.!.'0 
MN/m• 

,u Spooelfl<:Grntry: 
0.66' II 20'C (liqu<l) 

1U Liquid s..n..e. Ton>lon: 
25.6 dyneoiem • 0.02BE N/m af 20'C 

12.9 Liquid Wa!or lnlorl>Cial Ton>ion: 
36.< dyne$/ ern • 0.03&4 N/m Ill 30'C 

1~10 Vapor (Goo) Spooelfl<: G111vtry: 
Not pen;nerrc 

12.11 Rot\o ol Spoe!fi< ~•to c1 Vapor (Gao): 
1.071 

12.12 Lalani liNt of Vaporlzotlon: 
"'!j7 Btu/tb • 6'\.9 callg • 
3.43 x to• Jtkp 

t2.13 Hu.t of Combustion: - '\ i ,55-C Blu/tb • 
-n~2.• taltp - ....wa.s1 x to• Jtkg 

1~14 liNt of Docornpoaltion: Not per1inenl 
12.16 liNt of Solution: Not peninent 
12.1& 11oot of l>olymoriullcn: Nol pertinent 
12.25 Hoot of Fuolon: 26.01 caltg 
12.21 Umltl,g Value: Data not avollable 
12.27 Raold Vapor PTM.aur.: 0.3-4 p$il 

Nons 

JUNE 1985 
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Diesel Oil (fuel oil ~2) 

Physical and chemical description: flammnble, slightly viscous brown 

liquid obtained froo the distill~tion of crude petroleum. Diesel oil 

is a mixture of hydrocarbons, predominately unbranched alkanes of 

10-16 carbon atoms with smaller a~ounts of aromatic and polynuclear 

arocatic hydrocarbo~s (?Jill's). Diesel oil floats on wnter, having a 

specific gravity of leas than 1. 

Uses: fuel for trucks, ships, and trains. 

Toxicity: Because of their water solubility and carcinogenicity, 

benze~e and P~~ 1 s are the cheoicals of. health concern in diesel oil . 

Benze~e, found in trace amounts in diesel oil, is kno~ to cause 

leuk~ia, a cancer c£ the blood forming cells~ P.~~ 1 s as a clans 

(1-lOt in diesel) are considered to be carcinogenic to a number of 

anioal S?ecics. Eenzo(a)pyrcne is one o£ the most co~T.only found and 

carcinogenic PAE. The alkanes of 10-16 carbon atoos, which make up 

the bulk of diesel oil, are o£ less conce~ due to their very lov 

vater solubility and low toxicity. 

Concentration Guidelines nnd Standards: The maximum tolerable 

concentration for diesel oil in drinking water is 100 ug/1, due to 

organolc?tic (taste and s~ell) connidcr~tions. Tne EPA Office of 

Drinking Water recomoends that the short term concen:ration~ of P~~'s 

in drinking ~atcr not exceed 25 ug/1. Tnis is the 7 day suggested no 

adverse response level (SNARL) and docs not take into account the 

long te~ cancer risk. These concentrations should be tolerated only 

ln e~ergency situations where no other higher quality ~ater source is 

available • 
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Naphthalene (Clong) 

Phvsical nnd Chemical Descriotion: white crystalline solid with a 

characteristic 11 moth ball 11 odor. Naphthalene is more dense than 

water (sp. gr. 1.145) and has a solubility of 30,000 - 40,000 ug/1 @ 

25°C. It melts at 80°C but '.<ill sublime (volatilize from a solid) at 

room temperature. Naphthalene is considered a polynuclear aromatic 

hyd~ocarbon (?.~{). 

Uses: intermediate 1n dye production and formation of solvents, 

lubricants, and motor fuels. Used directly as a moth repellant. 

Toxicity: Naphthalene may be a~sorbed by inhalation, ingestion or 

skin or eye contact. Chronic ~~posure can cause cataracts, kidney 

disease and red blood cell brc<:lkdo•,.r:-t,· e!lpecially in infants and 

individuals deficient in the cnzyce G6PD. Naphthalene has been shovn 

to be n·or.:::lutagenic and noncarci::ogenic. 

Classification: Hazardous Substance (EPA) 

Hazsrdous Waste (EPA) 

Priority Toxic Pollutant (EPA) 

Persistance: Naphthalene can oxidize in the presence of light and 

air, 50! after 14 days in one study. Microbial degradati~n has also 

been demonstrated in the laboratory in solutions as concentrated as 

3.3 ug/1. Little breakdo~~ is expected, however, under the dark, 

anaerobic condition~ characteri~tic of in-situ zround w~ter . 
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?hecanthrenc (C14R1o) 

Physical and Chemical Descriotion: colorless, monoclinic crystals 

sol~ble in ~ater, 1,000-1,300 ug/1@ 2.5°C, specific gravity= 1.179. 

Phc~anthrcne is a PAR. 

Uses: dyes, explonivcs, a natural constituent of coal tar and of 

diesel oil (0.35Z). 

Toxicity: Phenanthrene has been identified as a mild allergen and 

hu=an de~l photosensitizer. Limited acute and chromic animal 

experiments sho~ it to be of low to moderate toxicity. 

Classification: none 

Fl~o~ene (ClJHlo) 

Phvsical snd Che~ical Descri~tion: Co~busti~lc white solid having a 

density of 1.20 and a ~ate~ solubility of 1980 ug/1. 

Uses: Manufacture of dyestuf:s . 

Toxicitv: Little S?ecific in:ormation is available a~out the toxicity 

of fluorene but it is a ?olynuclear aromatic hydrocarbon (P.~~), a 

group which contains known hum~n carcinogens. 

Classification: None 
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5.0 SITE CONTROL 

5.1 ZONATION. Due to the nature of the work (multiple soil borings and well 
installations throughout the study area) and the properties of the potential 
chemicals found onsite, typical exclusion, contamination reduction, and support 
zones are not necessary or practical at all locations. Therefore, where 
appropriate, a "floating" exclusion zone in the perimeter of the sampling site 
will be established to eliminate access to the area by individuals not working 
on the project or involved in the assessment work. The perimeter will be at 
least 20 feet in radius and moved accordingly as the assessment points are moved. 

5.2 COMMUNICATIONS. When radio communication is not used, the following air 
horn signals will be employed: 

HELP three short blasts ( ) 

EVACUATION three long blasts ( ) 

ALL CLEAR alternating long and short blasts ( . ) 

5.3 WORK PRACTICES. General work practices to be used during ABB-ES projects 
are described in Chapter 9. 0 of the CLEAN HASP. Work at the site will be 
conducted according to these established protocol and guidelines for the safety 
and health of all involved. Specific work practices necessary for this project 
or those that are of significant concern are described as follows. 

Work and sampling will be conducted in Level D clothing and equipment. 

Hanahan.HSP 
05.91 (CLEAN.01l 5-1 
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6.0 DECONTAMINATION AND DISPOSAL 

All personnel and/or equipment leaving contaminated areas of the site will be 
subject to decontamination, which will take place in the contamination reduction 
zone. · General decontamination practices used during ABB-ES projects are 
described in Chapter 13.0 of the CLEAN HASP. 

6 .1 PERSONNEL DECONTAMINATION. All personnel leaving the study area are subject 
to decontamination (as necessary). The decontamination procedure required will 
be determined by the nature and level of contamination found at the sites. At 
a minimum, site personnel will remove loose soils from boots and clothing before 
leaving the site. More thorough decontamination procedures will be observed as 
dictated by site conditions. These procedures are described in Chapter 13.0 of 
the CLEAN HASP. 

6.1.1 Small Equipment Decontamination Small equipment will be protected from 
contamination as much as possible by keeping the equipment covered when at the 
site and placing the equipment on plastic sheeting, not the ground. Sampling 
equipment used at the site will be used only once or will be field cleaned 
between samples with soapy water (Alconox), rinsed with clean water, rinsed with 
an approved Quality Assurance/Quality Control solvent, and final rinsed with 
organic free water. 

6 .1. 2 Heavy Equipment Decontamination Drilling equipment will be protected from 
contamination as much as possible by placing the equipment on plastic sheeting, 
not the ground. The drill rig and associated drilling equipment will be cleaned 
with high pressure water or high pressure steam followed by a soap and water wash 
and rinse. Loose material will be removed by brush. The person performing this 
activity will be at the level of protection used during the field investigation. 

6. 2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. All disposable 
protective gear, decontamination fluids (for both personnel and equipment), and 
other disposable materials will be disposed of at the site. Decontamination 
fluids (i.e., isopropanol [e.g., split spoons and groundwater sampling pump]) 
will be stored in amber glass bottles. Disposable materials (e.g., gloves and 
Tyveks~) will be bagged and disposed of properly . 

Hananan.HSP 
05.91 (CLEAN.01) 6-1 
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7.0 EMERGENCY AND CONTINGENCY PLAN 

This section identifies emergency and contingency planning that has been 
undertaken for operations at this site.\ Most sections of the HASP provide 
information that would be used under emergency conditions. General emergency 
planning information is addressed in Chapter 14.0 of the CLEAN HASP. The 
following subsections present site-specific emergency and contingency planning 
information . 

7.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATIONS. The site HSO or 
the Health and Safety designee is the primary authority for directing operations 
at the site under emergency conditions. All communications both on- and off-site 
will be directed through the HSO or designee. 

7.2 EVACUATION. Evacuation procedures at the site will follow those procedures 
discussed in Chapter 14.5 of the CLEAN HASP for upwind withdrawal, site 
evacuation, and evacuation of the surrounding area. Evacuation from the DFSP 
facility will be conducted with all personnel meeting at the main facility gate 
at the northwest corner of the site. Evacuation will proceed by travelling south 
(left) on North Rhett Boulevard, away from the site. 

7.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured on-site 
will be rendered first aid as appropriate and transported to competent medical 
facilities for further examination and/or treatment. The preferred method of 
transport would be through professional emergency transportation means; however, 
when this is not readily available or would result in excessive delay, other 
transport will be authorized. Under no circumstances will injured persons 
transport themselves to a medical facility for emergency treatment . 

Hanahan.HSP 
05.91 (CLEAN.01) 7-1 
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8.0 ADMINISTRATION 

8.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate in 
downrange activities at this site have been reviewed and certified for site 
operations by the Project Manager and the HSS. Certification involves the 
completion of appropriate training, a medical examination, and a review of this 
site-specific HASP. All persons entering the site must use the buddy system, and 
check in with the Site Manager and/or HSO before going downrange . 

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL: 

*+ Ken Busen 

*+ Peter Redfern 

*+ Jay Koch 

*+ Alan Stodghill 

*+ Kevin Warner 

OTHER CERTIFIED PERSONNEL: 

* FIRST-AID-TRAINED 
+ CPR-TRAINED 

Henehen.HSP 
05.91 (CLEAN.01) 8-1 

*+ Joe Daniels 

*+ Andrew Harvey 

*+ Kathleen O'Neil 

*+ Peggy Layne 



• 

• 

• 

• 

• 

• 

8. 2 HEALTH AND SAFETY PLAN (HASP) APPROVALS. By their signatures, the 
undersigned certify that this HASP will be used for the protection of the health 
and safety of all persons entering t is s"te . 

8 . 3 FIELD TEAM REVIEW'. 
information in the HASP. 
requirements of the HASP. 

NAME: 

DATE: 

SITE/PROJECT: 

Hanahan.HSP 
05.91 (CLEAN.01) 

I have read and reviewed the health and safety 
I understand the information and will comply with the 

8-2 
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8.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all 
on-site p~rsonnel and kept in the Support Zone during site operations. It is not 
a substitute for the Medical Surveillance Program requirements consistent with 
the CLEAN HASP. This data sheet will accompany any personnel when medical 
assistance or transport to hospital facilities is required. If more space is 
required, use the back of this sheet. 

Project: 

Name: 

Address: 

Home Telephone: Area Code 

Age: Height: Weight: 

In case of emergency, contact: 

Address: 

Telephone: Area Code 

Do you wear contact lenses? Yes ( ) No ( ) 

Allergies: 

List medication(s) taken regularly: 

Particular sensitivities: 

Previous/current medical conditions or exposures to hazardous chemicals: 

Name of Personal Physician: 

Telephone: Area Code 

Hanahan.HSP 
05.91 (CLEAN.01) 8-3 
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8.5 EMERGENCY TELEPHONE NUMBERS. 

Police Department 

Primary Hospital (U.S. Naval Hospital 

Alternate Hospital (Baker Hospital) 

Base Fire Department 

Off-site Emergency Services 

Poison Control Center 

National Response Center 

Regional USEPA Emergency Response 

Site HSO: Alan Stodghill 

General Site Supervisor: Ken Bus en 

Project Manager: Peter Redfern 

ABB Environmental HSM: C.E . Sundguist 

Henehen.HSP 
05,91 ICLEAN.01) 8-4 

(803) 747-5711 

(803) 743-5130 

(803) 744-2110 

(803) 744-4073 

(803) 744-4073 

(800) 962-1253 

(800) 424-8802 

(800) 414-8802 

(904) 656-1293 

(904) 656-1293 

(904) 656-1293 

(207) 775-5401 xlOl 
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8. 6 ROUTES TO EMERGENCY MEDICAL FACILITIES. 
assistance for the site is: 

U.S. Naval Hospital 
Charleston, South Carolina 

The primary source of medical 

DIRECTIONS TO PRIMARY: Take Rhett Ave. (Hwy 136) south to Park Circle. Turn 
right and drive around Circle until you reach Montague Ave. Go west on Montague 
Ave. until you reach Interstate 26. Take Interstate 26 south approximately 3.5 
miles. Hospital is on the right side of the Interstate. See Figure 8-1. 

The alternate source of medical assistance for the site is: 

Baker Hospital 
Charleston, South Carolina 

DIRECTIONS TO ALTERNATE: Take Rhett Ave. (Hwy. 136) south to Park Circle. Turn 
right and drive around circle until you reach Durant Ave. Go west on Durant Ave. 
until you reach Rivers Ave. Take Rivers Ave. south approximately 1. 5 miles. 
Hospital is on the left side of Rivers Ave. See Figure 8-1 . 

Henehen.HSP 
05.91 (CLEAN.01 I 8-5 
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FIGURE 8-1 

ROUTE TO U.S. NAVAL HOSPITAL 
AND BAKER HOSPITAL 

SITE SPECIFIC 
HEALTH AND SAFETY PLAN 

DEFENSE FUEL SUPPLY POINT 
HANAHAN, SOUTH CAROLINA 
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The Occupational Safety and Health Act of 1970 provides job safety and health protection 
for workers by promoting safe and healthful working conditions throughout the Nation. 
Requirements of the Act include the following: 

!lltl!l!l:l!!!!!l!!ill!!ll!l!!l!l!l!!l!!l!l!l!l!!f:l!!!!!lll!lll!l!l!l!!ll!l!!!l!l!l!!il!l!l'-~!§.!4,1~!!!!!!!1!!!l!!!l!!!l!!!i!lllllllll!lllll!ll!lllllllll!lllllllllll!l!llllllll!lllll 
All employers must furnish to employees employment and a place 
of employment free from recognized hazards that are causing or are 
likely to cause death or serious harm or employees. Employers 
must comply v.ith occupational safety and health standards issued 
under the Act. 

!:i:l:l!ili!lllli:l:!:illillllllll!llllllli!ll:!lllllllliil!lillllililillill!lillllll!lllllil!!l::l:lilllll:liliililllllllillllllililil:illllilili!ilii:l:l:ll!ll!lllllllllllillllll 
Employees must comply with all occupational safety and health 
standards, rules, regulations and orders issued under the Act that 
apply to their own actions and conduct on the job 

The Occupational Safety and Health Administration (OSHA) of 
the U.S. Department of Labor has the primal)' responsibility for 
administering the Act. OSHA issues occupational safety and health 
standards, and its Compliance Safety and Health Officers conduct 
jobsite inspections to help ensure compliance with the Act. 

I!I:!Jill!lll!lllllil!llllllll!llllll:l!l:llllilll!lllllllllll!llllllll!!lil!lllllll!lll~~~:l:l!llllllllllllllllililllllllllllllll!lilllllilllllllll!!llll!llill:lllli:lll:lil! 
The Act requires that a representative of the employer and a 
representative authorized by the employees be given an opportunity 
to accompany the OSHA inspector for the purpose of aiding the 
inspection. 

Where there is no authorized employee representative, the 
OSHA Compliance Officer must consult 'll.ith a reasonable number 
of employees concerning safety and health conditions in the 
worJ.:place. 

Employees or theirrepresentatives have the right to file a complaint 
'll.ith the nearest OSHA office requesting an inspection if they 
believe unsafe or unhealthful conditions exist in their workplace. 
OSHA '~>ill v.ithhold, on request, names of employees complaining. 

The Act provides the employees may not be discharged or dis­
criminated against in anyway for filing safety and health complaints 
or for otherwise exercising their rights under the Act. 

Employees who believe they have been discriminated against may 
file a complaint '~>ith their nearest OSHA office v.ithin 30 days of 
the discrimination. 

mm::~:~tmlt!t~!&H!ll%1: 

lf upon inspection OSHA believes an employer has violated the 
Act, a citation alleging such violations will be issued to the 
employer. Each citation will specify a time period within which the 
alleged violation must be corrected. 

More Information 

The OSHA citation must be prominently displayed at or near the 
place of alleged violation for three days, or until it is corrected, 
whichever is later, to warn employees of dangers that may exist 
there. 

The Act provides for mandatOI)' penalties against employers of up 
to $1,000 for each serious violation and for optional penalties of up 
to $1,000 for each nonserious violation. Penalties of up to $1,000 
per day may be proposed for failure to correct violations "'ithin the 
proposed time period. Also, any employer who willfully or 
repeatedly violates the Act may be assessed penalties of up to 
$10,000 for each such violation. 

Criminal penalties are also provided for in the Act. Arly willful 
violation resulting in death of an employee, upon conviction, is 
punishable by a fine of up to S250,000 (or S500,000 if the employer 
is a corporation), or by imprisonment for up to six months, or by 
both. Con>iction of an employer after a first con.,iction doubles 
these maximum 

While pro\iding penalties for violations, the Act also encourages 
efforts by labor and management, before an OSHA inspection, to 
reduce workplace hazards voluntarily and to develop and improve 
safety and health programs in all workplaces and industries. 
OSHA's Voluntal)' Protection Programs recognize outstanding 
efforts of this nature. 

OSHA has published Safety and Health Program Management 
Guidelines to assist employers in establishing or perfecting 
programs to prevent or control emplyee e:>:posure to workplace 
hazards. There are many public and private organizations that can 
provide information and assistance in this effort, if requested. Also, 
your local OSHA office can proivde considerable help and advice 
on solving safety and health problems or can refer you to other 
sources for health such as 

Free assistance in identifying and correcting hazards and in improv­
ing safety and health management is available to employers, "'ithout 
citation or penalty, through OSHA-supported programs in each 
State. Thse programs are usually administered by the State labor 
or Health department or a State university. 

POSTI~G INSTRUCTIONS 

Employees in States operating OSHA approved State Plans should 
obtain and post the State's equivalent poster. 

Additional information and 
copies of the Act, specific OSHA 
safety and health standards, and 
other applicable regulations 
may be obtained from your 
employer or from the nearest 
OSHA Regional Office in the 
follov.ing locations: 

Atlanta, Georgia (404) 347-3573 Washington, D.C. 
1989 (Revised) 
OSHA2203 

Boston, Massachusetts (617) 565-7164 
Chicago, lllinois (312) 353·2220 
Dallas, Texas (214) 767-4731 
Denver, Colorado (303) 844-3061 
Kansas City, Missouri (816) 426·5861 Elizabeth Dole, Secreta!)' of Labor 
New York, New York (212) 337-2325 
Philadelphia, Pennsylvania (215) 596·1201 
San Francisco, California (415) 995-5672 

U.S. Department of Labor 
Occupational Safety and Health Adminstration 

Settle, Washington (206) 442-5930 
Under pr01isions of'li~e 29, Code of Federal Reguallioru, Pan 1903.2(a)(l) employers must post this nolie~: (or a facsimile) in a conspicuous plat~: where nOtiCC$ to employees arc 

cuotom•rily posted • 
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1.0 INTRODUCTION 

ABB Environmental Services, Inc. (ABB-ES) was contracted by the Naval Facilities 

Engineering Command, Southern Division (SDIV) to prepare a Contamination 

Assessment Plan (CAP) for the Defense Fuel Supply Point (DFSP), Hanahan, South 

Carolina. The purpose of the CAP is to outline a field investigation and 

sampling program which will assess the source and extent of petroleum contamina­

tion along the eastern and western boundaries of the site. The investigation and 

subsequent report will be presented by SDIV to the South Carolina Department of 

Health and Environmental Control (SCDHEC) for review. The following report 

presents the site location, summarizes previous investigations, and develops the 

rationale for the proposed monitoring plan to be implemented under the 

Contamination Assessment (CA) . 

2.0 BACKGROUND 

2.1 SITE DESCRIPTION. The DFSP site is located approximately 3.5 miles east of 

Charleston Air Force Base within the city limits of Hanahan, South Carolina (see 

Figure 1). The site occupies approximately 48 acres just east of North Rhett 

Boulevard. Immediately north of the DFSP facility is a residential community 

called Gold Cup Springs Subdivision (see Figure 2). The areas to the west and 

south of the site are comprised mainly of light industry. Immediately east of 

the site is a U.S. Army-Navy Reservation. The facility contains seven 70,000 

barrel capacity above-ground storage tanks; truck loading stands; and several 

buildings. Each tank is constructed of welded steel with a floating roof and is 

surrounded by an earthen berm. The primary product handled at the facility is 

JP-4 jet turbine fuel. 

The DFSP facility is owned and operated by the Defense Logistics Agency, 

Alexandria, Virginia, and the facility property is owned by the U.S. Air Force. 

Environmental investigations and remedial activities at the site are being 

performed by SDIV. 
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2. 2 SITE HISTORY. In September 1975, a leak developed in the bottom of storage 

tank No. 1 immediately after it had been cleaned and put back in service. 

Approximately 83,000 gallons of JP-4 jet fuel were lost before a water bottom was 

put in the tank. Leakage was confirmed to be the cause of the loss. The lost 

fuel reached the shallow, surficial aquifer and migrated northward inte the Gold 

Cup Springs Subdivision, a subdivision of approximately 75 homes. 

In November 1975, the U.S. Army Environmental Hygiene Agency (USAEHA) from 

Aberdeen Proving Ground, Maryland was brought in to investigate the site. 

Monitoring wells were installed to delineate the contamination and a well point 

system was constructed in December 1975 to extract the fuel from the groundwater 

and soils. The well point system became impractical by January 1976. A 

collection ditch was built along the northern border of the site to collect the 

remaining fuel. A second well point system was installed in March 1976 and was 

operated until April 1976. It was estimated that approximately 25 percent of the 

lost fuel was recovered by these operations. 

In June 1980, the Defense Fuel Support Center (DFSC) contracted Dames and Moore 

to conduct a field investigation and monitoring program to assess the extent of 

groundwater contamination at the DFSP facility and in the Gold Cup Springs 

Subdivision, north of the facility. Dames and Moore installed seventeen 

monitoring wells and collected groundwater samples from these wells for pH, 

specific conductance, total organic carbon, oil and grease, and diethylene glycol 

monomethyl ether (a fuel system icing inhibitor) analyses. The study concluded 

that hydrocarbon-related contamination was present in minimal amounts and was 

dispersed around the site. Past fuel recovery, chemical and biological 

processes, and natural dilution had reduced groundwater contamination. 

In 1985, additional monitoring wells installed by Science Applications 

International Corporation and sampled by General Engineering Laboratories 

revealed JP-4 related compounds, including benzene, ethyl benzene, toluene, and 

xylenes (BETX) in one of the off-site wells. In additional studies conducted by 
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McClelland Engineers, Inc., in 1986 and RMT, Inc., in 1987, JP-4 related 

compounds were detected·in the groundwater, surface water, soil, and sediment 

within the Gold Cup Springs Subdivision. In addition, air monitoring studies 

conducted by RMT, Inc., in 1987 identified some contamination of the air in 

subdivision homes and throughout the neighborhood. 

In October, 1987, ICF-Clements Associates, Inc. prepared a Risk Assessment for 

the DFSP facility. The results were that inhalation and ingestion of contamina­

tion associated with the facility, most notably benzene, could pose a potential 

cancer risk of greater than 1 in 1 million and that exposure to chemicals, while 

swimming in pools filled with contaminated groundwater, may result in significant 

risk. Exposure to noncarcinogens (most notably, total xylenes) may also result 

in a hazard index greater than 1. 

As a result of the investigations at the site, bioremediation was selected as the 

cleanup technique. The United States Geological Survey (USGS) is currently 

operating and monitoring the bioremediation system at the site. 

In addition to the 83,000 gallon fuel leak at tank No. l, other areas of the 

facility have been found to be contaminated with petroleum hydrocarbons. Small 

spills and leaks are the likely contributors of contamination in these areas . 

The USGS performed an initial site screening of the site using a passive soil gas 

survey in 1990. The USGS report is currently under review by the SCDHEC and 

concludes that an assessment of contamination delineation should be performed 

along the eastern and western portions of the facility. 

2.3 HYDROGEOLOGY 

2.3.1 Regional Hydrogeology 

by four water bearing zones. 

The Charleston, South Carolina area is underlain 

These zones include the surficial water table 

aquifer, the Tertiary Aquifer System, the Black Creek Aquifer, and the Middendorf 

Aquifer. 
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The Coastal Plain of South Carolina, that includes Charleston, consists of a 

series of complex interbedded unconsolidated to partially consolidated 

sedimentary formations of Late Cretaceous to Quaternary age. Surficial sediments 

within the study area consist of a variable sequence of sand, silt, and clay with 

a basal conglomeratic layer containing phosphate nodules that are a part of the 

Ladson Formation. The formation averages about 30 feet in thickness. These 

sediments were deposited as a result of a series of sea level encroachments and 

recessions which occurred during the Pleistocene epoch (Siple, 1946.) 

Within the unconsolidated sediments of the Ladson Formation is contained the 

surficial water table aquifer. The aquifer is recharged largely by the 

infiltration of precipitation over the area. Locally, the aquifer may be 

recharged by seepage from the underlying Santee Limestone in areas where the 

Cooper Formation is absent. Discharge from the surficial aquifer occurs 

principally by evapotranspiration and through natural seepage to surface water 

bodies. Shallow wells account for only a small amount of discharge from this 

aquifer and vertical migration into underlying aquifers is limited by the Cooper 

Formation. Depth to the water table of the surficial aquifer ranges from 3 to 

15 feet below land surface (bls) and generally reflects changes in the local 

topography. Well yields average approximately 85 gallons per minute (gpm) with 

reported transmissivities between 600 and 1, 340 ft2 /day (Park, 1985). The 

groundwater is commonly acidic and may contain high iron concentrations. 

Unconformably underlying the Ladson Formation and forming the lower confining 

unit of the surficial aquifer and upper confining unit of the Tertiary Aquifer 

System is the Cooper Formation of Oligocene age. The Cooper Formation is a 

massive sandy, phosphatic limestone that is uniform in color and texture. The 

Cooper Formation requires only a few feet of thickness to effectively retard 

vertical groundwater flow . 

Underlying the Cooper Formation and comprising the Tertiary Aquifer System are 

the Santee Limestone of Eocene age and the Black Mingo Formation of Paleocene 
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age. The Santee Limestone consists of a creamy-white to gray, slightly 

glauconitic lime mudstone to marl. The unit ranges from 60 to 80 feet thick in 

the project area (Park, 1985). Wells tapping this unit yield between 200 and 500 

gpm and are mostly under artesian conditions. The Tertiary Aquifer System is 

recharged by infiltration in updip outcrop zones inland of the project area. 

Groundwater flow in the aquifer is to the southeast under relatively flat 

regional hydraulic gradients (Aucott and Speiran, 1985). Excessive hardness and 

high iron and fluoride concentrations are common in the groundwater of the Santee 

Limestone. Brackish water can be found at the coastal margin of Charleston 

County. 

The Black Mingo Formation underlies the Santee Limestone and is composed of 

limestone, green to gray argillaceous sand, and dark-gray to black clay. This 

formation is approximately 400 feet thick in the project area (Park, 1985). This 

formation is hydraulically connected to the Santee Limestone and is the lowest 

unit of the Tertiary Aquifer System. The sands of the Black Mingo Formation 

constitute the major water-bearing strata. Well yields average approximately 230 

gpm. Transmissivities in this unit range from 500 to 3, 700 ft 2/day and hydraulic 

conductivities range between 29 to 170ft/day (Park, 1985). 

Underlying the Black Mingo Formation approximately 700 feet below Mean Sea Level 

(MSL) are the Peedee, Black Creek, and Middendorf Formations of Late Cretaceous 

age. These formations consist of interbedded sand, silt, and clay with 

occasional limestone. Each of these formations is capable of producing 

groundwater under artesian pressure, however, the major water bearing zones are 

the Black Creek Aquifer in the Black Creek Formation and the Middendorf Aquifer 

in the Middendorf Formation. 

The lower· part of the Black Mingo Formation and the Peedee Formation contains 

sufficient clays and silts to form an effective vertical hydraulic barrier 

between the upper Tertiary Aquifer System and the lower Black Creek Aquifer. 

Another confining unit exists in the lower Black Creek Formation and upper 
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Middendorf Formation to separate the Black Creek Aquifer from the Middendorf 

Aquifer. Hydraulic conductivity in the Black Creek Aquifer has been estimated 

at 2 to 59 feet/day with a storage coefficient of 10-4 (Park, 1985). Groundwater 

flow direction in the Black Creek Aquifer is to the east. The Middendorf Aquifer 

is the most productive of the two aquifers with groundwater flow to ~he east­

northeast under a gentle regional hydraulic gradient (Aucott and Speiran, 1985). 

Both aquifers contain potable water, however, in some areas water quality may 

have excessive concentrations of dissolved sodium, bicarbonate, and fluoride. 

The basement rock in the region is Triassic in age and occurs approximately 3, 000 

feet below MSL (Park, 1985) . 

2.3.2 Site Hydrogeology Soil boring and monitoring well data from previous 

studies indicate that the DFSP site is underlain by 25 to 38 feet of recent fill 

and fine sands with numerous clay and silt lenses and basal layers of phosphatic 

gravels of the Ladson Formation. This formation thins towards the north. The 

surficial aquifer is contained in these materials. Beneath the Ladson Formation 

and forming the base of the surficial aquifer is the homogeneous, dark green- gray 

calcareous clay and silt (marl) of the Cooper Formation. This formation is 

estimated to be 260 feet thick in this area and presents very competent confining 

layer in the site area (Dames and Moore, 1982). The contact between the Ladson 

and Cooper Formations is undulatory and varies between 1 and 8 feet above MSL. 

Depth to the surficial aquifer water table ranged from 5 to 18 feet bls during 

previous investigations. Some of this variability is based on surface 

elevations, however, the data suggests that the water table fluctuated by as much 

as 7 feet at the site. 

The general direction of groundwater flow in the surficial aquifer at the site 

is to the north-northwest. Localized groundwater flow directions at the site may 

be controlled by topography, with groundwater flow west of the DFSP site toward 

the west and groundwater flow just north of the DFSP site generally towards the 

centerline of the north-south valley through which East Lakeside Drive runs. 

Hanahan. CAP 
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Figure 3 illustrates a water table contour map from data collected on Septem­

ber 6, 1986. Calculations for hydraulic conductivity from monitoring wells at 

the site using the Hvorslev (1951) method range from 10-4 to 10-3 em/sec. An 

estimated seepage velocity at the DFSP site was calculated as 8.5 x 10-5 cmjsec 

or 0. 24 feetjday using an average hydraulic conductivity of 8. 5 x 10'4 cmjsec,, 

an average hydraulic gradient of 0. 02, and an effective porosity of 0. 20 

(McClelland Eng., 1987). It is believed that the discharge of groundwater by the 

numerous springs in the Gold Cup Springs Lake neighborhood into the ditch on E. 

Lakeside Drive, along with the routing of groundwater discharges by French drains 

installed by several residents on Valley Street, may significantly increase the 

rate of contaminant transport . 

3.0 PROPOSED ASSESSMENT PLAN 

It is proposed that a two phase field investigation be undertaken to assess the 

suspected contaminant plumes along the eastern and western sides of the DFSP 

site. The phased approach is discussed in the following two sections. During 

both the Phase I and Phase II field investigations the ABB-ES field leader will 

meet on-site or at SDIV with the SDIV Engineer-In-Charge (EIC) on a weekly basis 

to discuss the field investigation progress and findings . 

3.1 PHASE I FIELD INVESTIGATION. The purpose of the Phase I investigations is 

to assess the approximate horizontal extent of the contaminant plumes at the 

eastern and western sides of the site by obtaining groundwater samples from 

temporary wellpoints and soil samples from hand augered soil borings and 

screening these samples with a field gas chromatograph (groundwater) and Organic 

Vapor Analyzer (soil). The information obtained during this field screening 

phase will assess the extent of the contaminant plumes and direct the placement 

of monitoring wells during the Phase II investigation . 

During the Phase I investigation, any necessary ·permits, off-site utility 

clearances, and right-of-way easements and private property access approvals will 
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be obtained with the help of Navy personnel or their representatives. In 

addition, information on the location of potable water wells within 1/4 mile 

radius of the site will be obtained from SDIV, DFSP, SCDHEC, and previous 

investigation reports . 

The Phase I field investigation will consist of installing up to 40 temporary 

wellpoints along the western side of the DFSP site to assess the western 

contaminant plume. Up to 16 temporary wellpoints will be installed to assess the 

eastern contaminant plume. The locations of the proposed temporary wellpoints 

are shown on Figure 4. The wellpoints will be installed using a KV Macho System 

or equivalent . 

Groundwater samples will be collected at each wellpoint location and screened for 

the presence of the petroleum contamination constituents benzene, ethylbenzene, 

toluene, and xylenes (BETX) using a field gas chromatograph (GC). In addition, 

up to 20 shallow soil borings will be conducted using a hand auger where possible 

at both the eastern and western contaminated areas to assess soil contamination 

and local lithology. Soils will be classified in accordance with the Unified 

Soil Classification System. Soil samples will be collected from each soil boring 

and placed in 16 ounce glass jars . The soil samples will be screened for 

petroleum contamination by head space analysis using an Organic Vapor Analyzer 

(OVA) equipped with a Photoionization Detector (PID). 

3.2 PHASE II FIELD INVESTIGATION. The purpose of the Phase II field investiga-

tion is to further assess the horizontal extent of the petroleum contamination 

in the eastern and western areas of the DFSP facility, assess the vertical extent 

of the petroleum contamination, and characterize the contamination. This will 

be accomplished through the drilling of soil borings in areas where hand augering 

could not take place to collect soil samples for OVA screening; the installation 

of permanent groundwater monitoring wells; the collection of groundwater samples 

from the monitoring wells for laboratory analysis of jet fuel constituents; 

surveying of the elevations of the monitoring wells to determine aquifer flow 

Hanahan. CAP 
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direction and gradient; and aquifer testing on select monitoring wells to 

estimate aquifer characteristics. 

During the Phase II field investigation 18 shallow monitoring wells (up to 15 

feet in depth) will be installed at the site to assess the eastern and western 

contaminant plumes. The location of the proposed monitoring wells is shown on 

Figure 5; however, exact well placement will depend on the results of the Phase 

I investigation. All monitoring wells will be constructed of 2-inch inside 

diameter (ID), flush threaded Schedule 40 polyvinyl chloride (PVC) screen and 

riser. The well screen will be comprised of a 10 foot section 

of 0.010 inch slotted screen. Well screens will be set such that a minimum of 

2 feet of screen will be above the water table. Depth to the water table in 

existing wells will be measured to determine the depth interval for the well 

screen. The remainder of the well casing will consist of solid riser pipe to the 

ground surface. Total well length and depth for the shallow monitoring wells is 

not expected to exceed 15 feet bls. 

The well annulus will be filter packed with No. 6-20 sand or an acceptable grade 

of sand to at least 1 foot above the well screen. A 2-foot bentonite seal will 

be placed above the sand pack with the remaining annular space grouted to the 

surface. Wells will be flush mounted with the ground surface and will consist 

of a locking protective cap and a steel subsurface vault set in the pavement 

around each well riser pipe. Typical construction details for the proposed 

monitoring wells are provided in Figure 6. 

In addition to the monitoring wells, up to 15 shallow soil borings will be 

advanced with a drill rig in those areas where it was not possible to perform the 

Phase I manual soil borings . 

Upon completion of the monitoring well installation, the wells will be developed 

using a centrifugal pump until the groundwater is sediment free or as clear as 

the aquifer will allow in a reasonable amount of time. The measuring point for 

Hanahan. CAP 
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groundwater elevation on the PVC riser pipe and the land surface adjacent to each 

monitoring well will be surveyed to within± 0.01 feet based on an arbitrary 

reference elevation of 50 feet . 

Groundwater samples will be collected from the newly installed monitoring wells 

in addition to the eleven existing wells at the site and analyzed for jet fuel 

constituents (USEPA Methods 602, 610, 239.2, and 418 .1). At the western 

contamination area 16 groundwater samples will be collected and at the eastern 

area, 13 groundwater samples will be collected. In addition, 3 duplicate 

samples; 2 equipment blanks; 1 field blank; and 5 trip blanks will be obtained. 

Groundwater samples will be shipped via overnight carrier to an approved 

analytical laboratory. Sampling and the subsequent analytical program will 

comply with ABB-ES's Comprehensive Quality Assurance Plan (ComQAP). 

During the Phase I and II field investigations, ABB-ES personnel and their 

subcontractors will coordinate efforts with site personnel to dispose of 

contaminated fluids and soils. ABB-ES and their subcontractors will supply 

Department of Transportation (DOT) 17 -C open top 55- gallon drums and will dispose 

of contaminated soils, water, and miscellaneous materials (gloves, booties, etc.) 

into these drums and stage them on site. It will be the Navy's responsibility 

to dispose of any hazardous waste. 

3.3 PREPARATION OF REPORTS. Upon completion of the field investigations and 

receipt of the analytical laboratory results of the groundwater samples, draft, 

100 percent complete, and final Contamination Assessment Reports (CARs) will be 

prepared and submitted to SDIV for review and approval. The reports will discuss 

site background information, site conditions, findings, and recommendations for 

the eastern and western areas of the DFSP site. Recommendations shall be made 

as to the need for any follow-up reports. Site location maps, locations of soil 

borings, wellpoints, and monitoring wells, groundwater contour maps, and 

contamination delineation maps will be included with the reports. 

Hanahan. CAP 
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Based on the findings, conclusions, and recommendations of the final CAR, draft, 

90 percent complete, 100 percent complete, and final follow-up reports will be 

prepared for the two areas of concern. The reports shall be either No Further 

Action Proposals (NOFAP), Monitoring Only Proposals (MOP), or Preliminary 

Remedial Action Plans (PRAP). 

If a PRAP is developed for the DFSP site it will include the following items: 

Hanahan. CAP 
FGB.04.91 (CLEAN.01) 

summary sheet of the Contamination Assessment Report, 

general discussion of the technical and economic feasibility of the 

selected remedial system and why it was chosen over other remedial 

options, 

general discussion of the rationale of the selected system, 

comparison of contaminant levels found with existing state and EPA 

cleanup criteria in table format, 

disposition and expected contamination concentrations in any 

effluent from the proposed cleanup method, 

costs estimates and schedules for the design phase, construc­

tion/startup phase and the operation phase, 

designation of monitoring wells and proposed methodology for 

verifying accomplishment of PRAP goals (cleanup levels), 

general discussion of the treatment of contaminated soils, and 

recommendations for conducting pilot studies and obtaining addition 

information. 
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The PRAPs will compare from two to four remedial technologies for cleanup of both 

groundwater and soil and the selected technology will be justified based on 

technical and economic feasibility. A conceptual design and rationale for the 

design will be provided for the selected remedial technology . 

It is our understanding that Southern Division will develop performance 

specifications for construction that are based on the PRAP and the CAR. While 

these documents will provide some of the information necessary to develop 

performance specifications, neither document will be biddable. Additional site 

information that may be needed to develop the performance specifications but not 

included in this scope is as follows: 

horizontal and vertical survey data, 

locations of existing utilities, and 

location and available amount of electric power. 

4.0 SCHEDULE 

A projected schedule to complete the Contamination Assessment field investigation 

is approximately 7 weeks. The field investigation is tentatively scheduled to 

begin the week of August 12, 1991. Upon completion of the field investigation, 

approximately 3 weeks will be required before receipt of the laboratory analyses 

of the groundwater samples that were collected during the investigation. A draft 

Contamination Assessment Report will be prepared and submitted to SDIV by October 

29, 1991. If proper time schedules for report review are followed, a draft 

follow-up report has been scheduled to be delivered to SDIV by December 18, 1991 . 

Hanahan. CAP 
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1.0 GENERAL 

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared 
in conformance with the Navy CLEAN Program District I (CLEAN) HASP and is 
intended to meet the requirements of 29 Code of Federal Regulations (CFR) 
1910.120. As such, the HASP addresses those activities associated with field 
operations for this project. Compliance with this HASP is required for all ABB­
ES personnel, contractor personnel, or third parties entering the site . 

1.2 PROJECT PERSONNEL. 

1.2.1 Project Manager The project manager (PM) is the individual with overall 
project management responsibilities. Those responsibilities as they relate to 
health and safety include provision for the development of this site-specific 
HASP, the necessary resources to meet requirements of this HASP, the coordination 
of staff assignments to ensure that personnel assigned to the project meet 
medical and training requirements, and the means and materials necessary to 
resolve any health and safety issues that are identified or that develop on the 
project . 

1.2.2 General Site Supervisor The General Site Supervisor is either the PM or 
the PM's designee who is on-site and vested with the authority by the PM to carry 
out day-to-day site operations, including interfacing with the site Health and 
Safety Officer (HSO). 

1.2.3 Health and Safety Officer The HSO for this project has been designated 
by the PM with concurrence of the Health and Safety Supervisor (HSS) or Health 
and Safety Manager (HSM). The HSO will have at least an indirect line of 
reporting to the HSM through the HSS for the duration of his/her assignment as 
project HSO. The HSO is responsible for developing and implementing this 
site-specific HASP in accordance with the CLEAN HASP. The HSO will investigate 
all accidents, illnesses, and incidents occurring on-site. The HSO will also 
conduct safety briefings and site-specific training for on-site personnel. As 
necessary, the HSO will accompany all U.S. Environmental Protection Agency 
(USEPA), Occupational Safety and Health Administration (OSHA), or other 
governmental agency personnel visiting an ABB-ES site in response to health and 
safety issues. The HSO, in consultation with the HSS or HSM, is responsible for 
updating and modifying this HASP as site or environmental conditions change. 

1.3 TRAINING. Training is defined under the CLEAN HASP, and all personnel 
entering potentially contaminated areas of this site must meet the requirements 
of 29 CFR 1910.120. Personnel without the required training will not be 
permitted in any area with potential for exposure to toxic substances or harmful 
physical agents (i.e., downrange). Refer to Chapter 3.0 of the CLEAN HASP for 
further information. 

Hanahan.HSP 
FG8.04.91 (CLEAN.01) 1-1 



• 

• 

• 

• 

• 

• 

1. 4 MEDICAL SURVEILLANCE. All personnel entering potentially contaminated areas 
of this site will be medically qualified for site assignment through a medical 
surveillance program outlined in the CLEAN HASP. Personnel who have not received 
medical clearance will not be permitted in any area with potential for exposure 
to toxic substances or harmful physical agents (i.e., downrange). Refer to 
Chapter 4.0 of the CLEAN HASP for further information . 
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2.0 SITE CHARACTERIZATION AND ANALYSIS 

2.1 SITE NAME. LOCATION, AND SIZE. The Defense Fuel Supply Point (DFSP) site 
is located just east North Rhett Boulevard approximately 3. 5 miles east of 
Charleston Air Force Base within the city limits of Hanahan, South Carolina. The 
facility occupies approximately 48 acres. 

2. 2 SITE HISTORY AND LAYOUT. In September 1975, a leak developed in the bottom 
of one of seven 70,000 barrel capacity aboveground storage tanks. Appr..oximately 
83,000 gallons of JP-4 jet fuel was lost. The initial recovery operation 
recovered approximately 25 percent of the lost fuel. This leak occurred along 
the northern boundary of the property. Subsequent investigations from 1979 to 
1990 indicated that petroleum contaminant plumes may exist along the eastern and 
western boundaries of the facility as a result of past spills and leaks. 

2.3 SCOPE OF WORK (WORK PLAN). ABB-ES will conduct a contamination assessment 
along the eastern and western boundaries of the facility. The assessment will 
include shallow soil borings, collection of groundwater samples from temporary 
wellpoints, and the installation and sampling of permanent monitoring wells. The 
work will be conducted in Level D protective wear . 
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3.0 TASK ANALYSIS 

3.1 TASK ONE. 

3.1.1 Hazardous Substances The contaminants of concern known or suspected to 
be present on-site, along with any established exposure limits for those 
substances are listed in Table 3-1 . 

3.1.2 Site Risks The following are the health hazards and safety hazards that 
are expected to be encountered at the site. 

3 .1. 2.1 Health Hazards Contaminants to which personnel may be exposed are 
gasoline, diesel fuel, waste oil and their constituents. The primary hazard at 
the site is from fire/explosion. There should be no smoking allowed in the 
vicinity of the site. There must be adequate ventilation, especially when 
sampling in an enclosed or semi-enclosed (i.e., a pit) space. There should 
always be a fire extinguisher within easy access. The waste oil will contain 
primarily fuel oil contaminated with water or other substances. The primary 
component of the waste oil will be polynuclear aromatic hydrocarbons. See Table 
1 for a summary of the above contaminants . 

Polynuclear aromatic hydrocarbons (PARs) for the purposes of this plan and study 
include those listed as parameters for EPA Method 610. Some of the more notable 
PAHs from this method include acenaphthene, anthracene, chrysene, fluorene, 
naphthalene, phenanthrene, and pyrene. 

All activities at this site are in unconfined areas and will not allow on-site 
personnel to encounter either high vapor concentrations or strong liquid 
concentrations of any of the substances described above; therefore, potential 
health risks are minimal. 

3 .1. 2. 2 Safety Hazards Safety hazards include those hazards which personnel may 
be exposed to that are unrelated to hazardous wastes. These include hazards such 
as heat stress, operation .and presence around heavy equipment, lifting of 
objects, vehicle traffic, and snake bites. Extreme caution should be exhibited 
by all personnel while conducting work around drill rigs, backhoes, and other 
heavy equipment. During hot days, personnel should take time to drink fluids and 
cool off to avoid overheating and symptoms related to heat stress. 

Lifting of heavy objects should be done with caution. Personnel should assist 
one another with moving heavy objects or use the appropriate equipment to 
accomplish these tasks. During all site activities, personnel should be aware 
of the possibility of an encounter with poisonous snakes, particularly 
rattlesnakes . 

Power substations, powerlines, underground utilities, and underground pipelines 
are to be avoided during drilling operations. Necessary work permits for 
activities at the Naval activities will be obtained from the Public Works 
Department or the appropriate department (e.g., fire department, etc.). 
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Chemical· 

Benzene 

Ethyl benzene 

Toluene 

Xylene 

Naphthalene 

Lead 

Approximate 
odor Thresh­

old (ppm) 

4.66 

140 

0.17 

0.05 

Notes: ppm = parts per million. 

Table 3-1 
Contaminants of Concern 

Permissible 
Exposure 

Limits 
(ppm) 

100 

100 

100 

10 

Health and Safety Plan 
Defense Fuel Supply Point 
Hanahan, South Carolina 

Threshold 
Limit Value 

(ppm) 

10 

10 

100 

200 

10 

Physical 
Characteristics 

Colorless liquid, 
pleasant aromatic 
odor. 

Colorless liquid, 
matic odor. 

aro-

Colorless liquid, pleas-
ant aromatic odor. 

Colorless liquid, aro-
matlc odor. 

Colorless to brown 
solid with an odor of 
mothballs 

Soft, ductile, gray, 
metal, soluble in water 
containing a weak acid. 

Dermal Toxicity 

Moderate skin 
Irritant. 

Moderate skin lrrl-
tant. 

Mild skin irritant. 

Moderate skin lrrl-
tant. 

Moderate skin 
Irritant 

Remarks 

Inhalation of large amounts 
attacks central nervous sys­
tem (CNS); chronic poisoning 
causes leukemia. 

Uquld blisters skin, inhalation 
results in dizziness, depres­
sion. 

Ingestion or aspiration can 
cause pulmonary edema. de­
pressed respiration. 

Inhalation causes headache 
and dizziness; vapors irritate 
eyes; can be fatal if Ingested . 

Inhalation causes headache 
and confusion; vapors Irritate 
eyes. 

Lead poisoning may cause 
fatigue, anemia, abdominal 
pains, and neurological dam­
age. 

3 .1. 2. 3 Conclusions and Risk Assessment Based on all of the available 
information (nature of the work, potential onsite chemicals and their properties, 
exposure limits, etc.), hazards associated with conducting the described field 
work are considered to be low, assuming appropriate health and safety practices 
are maintained. 

3.1.3 Protective Measures The following are the protective measures that will 
be used at the site. 

3 .1. 3 . 1 Engineering Controls Whenever needed, engineering contra ls (i.e. , fans 
to blow volatilized chemicals away form the work area) will be used. 

3.1.3.2 Levels of Protection A level D work uniform will be used at the site. 
Level D Protection should only be used when the atmosphere contains no known 
hazard, all potential airborne contaminants can be monitored for, and work 
functions preclude splash, immersion, or the potential for unexpected inhalation 
or contact with hazardous levels of any chemical. 
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3.1.4 Monitoring It is intended that real time monitoring instrumentation will 
be used to monitor the work environment in order to ensure the appropriate level 
of protection for the site team. 

3 .1. 4.1 Air Sampling To the extent feasible, the presence of airborne 
contaminants will be evaluated through the use of direct reading instrumentation. 
Information gathered will be used to ensure the adequacy of the levels of 
protection being used at the site, and may be used as the basis for upgrading or 
downgrading the levels of protection in conformance with action levels provided 
in this HASP and at the direction of the site HSO . 

The following sampling equipment will be used at the site. Refer to Chapter 7.0 
of the CLEAN HASP for information on the calibration and maintenance of the 
equipment. 

1. Photovac Organic Vapor Analyzer 10S50 (OVA) 

If the OVA detects a steady measurable quantity of organic vapors greater than 
5 ppm (above background conditions) in the breathing zone, the field team will 
withdraw from the site until health and safety conditions at the site are 
reevaluated . 

3 .1. 4. 2 Personal Monitoring Personal monitoring will be undertaken to 
characterize the personal exposure of high risk employees to the hazardous 
substances they may encounter on-site. Personal monitoring will be conducted on 
a representative basis. Personnel who are represented by the sampling will be 
noted in field logs. 

The following personal monitoring equipment will be used at the site. Refer to 
Chapter 7.0 of the CLEAN HASP for information on the maintenance and calibration 
of the equipment. 

1. Thermoluminescent Dosimetry Body Badge 
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BENZENE BNZ 

\ Common S)'nonyma Colorless Gas.oline·l•~e odor 

I ~~~~:e 
Floats on Wliter. Flammable, 1rnta1inp vapor rs produce-d. FrPe:zing 

point 1!:. "2'F. 

L\'O•C COI'llac.t "'·It'• hq~o~oC' ~nc!' 'l.apor 1-:ee-::. ~ople- il'"'ay. 
\\eer goggres 2nd sell·cc~:a•r-.e:d brEC1fl•,.•: c.o;:ararus. 
Sl'\..s~ ctf •cn•t•on SO.J•ces and call fne: de~a.-:ment 
Slo;: d·!-charpE rt V-JSS•t.•e 
~I.!) u~wmd end us.e water spr8)' 10 ";.nc-;t dcwl"l'' v2por 
lso;cle: o:~d •emo"e d•sct;aroed mc;ter.al. 
t.:ou!~ local tiE&!th &nC pohJtron conrrot age: ... c•es. 

FLAI.AI.AABLE. 
Flashb&ck along va~r \fail may occur. 
V•por may e:tplode 11 igM£-<:: in en enclos.ed area. 

WE:;;;r goggles ~no s.e!f-<::o ... :a,.,ec tJre:cn!'lmg appara:us. 
E111r"'g.,ush 10o111h Ci:y c.her"u:.a'. toeam. or ca~bon d•O,.•de 

Fire ~6f'e!'"~':J~!~ ~~~~:~~~~~ ~:;:·~arer. 

Exposure 

Water 
Pollution 

CALL FOR '·'EDICAL AI::> 

VA.J:>OR 
lmteting to eyes, nose and tt'ifoat. 
llmhaled. will cause ~adact'te. d1t1icutt b1eathing, or loss of consciousness. 

I.(C'I<E lC f:est' Elf 
I' o•~c.:•w-.g t'!H ~·top~t::. S'"'f an~t•c•alrE-~P~•a:•on 
II tJ•ea~l'long 1~ d~t1•tull Q·~t orygen. 

LIQUID 
lmtaling to slo;in and eyes. 
Harmful i1 swallowed. 

;::er.oo"'e co ... :;:,on ... ,c;H:!C: c•~:'1:"1; one: s'"'oes. 
FI.Jstl aflect~ a:ta! "d~ ,.e.'"lr:· Of ""'a1er 
IF 1!-: EYES, hOIO €\"fi•O~ C'·~.-: 8'\d fh.:st, "''•lh pl<;:"''ly ol ""'Cler. 
IF s~\ALLOWEC c;,: vo:-:.~- •S CONSCIOL:S, tlc.ve V•C\I'"r. Cn"'k v.cler 

o• rm!k 

HARMFUL 10 AOUA'TIC LIFE IN VERY LOW CONCENTRAiiONS. 
May be danpero~o~s if r: enters water 1ntakes. 

I._Oht) IO:.BI heal!!"! &;nO Wl•d1:1E OffiCialS 
Not•fy ope-•a1o'"5 of near:, wa1er ,,.,takes. 

I. RtSPONSE TO DISCHARGE 2. LABEL 
(SH Reapcn-.e W.ethoda Handbook) 

IssUE warninp·htgh tlammabihty 
Resme1 access 

3. CH[MICAL DESIGNI.TIONS 

3.1 CG Compatlblllty Ct.u: Aromatic 

Hydrocarbon 
3.2 Formula: C.,H" 
3.3 IMO/UN Dulgnatlon: 3.2/1114 
3.. DOT ID No.: 11\4 

3,5 CI.S Reglatry No.: ?t-<3·2 

2.1 Cate-9ory: Flammable lioutd 

2.2 Claa.s: 3 

~. OBSERVABLE CHARACTERISTICS 

4.1 Ph)'aical State (n ahlpped): Liquid 

4.2 Color: Colorless 
4.3 Odor: Arom&t~, u1ther pleas.ant aromatic 

odor; char&ctenstic odor 

5. HEALTH HillRDS 

5,1 Per.onal Protective Equipment Hydroeart>on vapor canister. supplied air or a hose mask; 
hydrocarbOn-insoluble rubber or plu1ie gloves; chemical gogples or tace splash sh•eld; 
hydrocarbon-insoluble apron such as neop!ene. 

5.2 Symptoma Following EJtpoaure: Oi::2iness. excitation. pallet, followed by flushing, weakness. 

headache, breathlessnesS, chest constriction. Coma and possible c:Jeatl"'. 
5.3 Treatment of Espoaure: SKIN: tlush wrth water followed by soap and w11.ter~ remove 

c~mtaminaled clo1hing end wash sJr;in. EYES: flu5h with plenty of water until irritetion subsides. 
INHALATION~ rernove hom e11.posure immediately. Callr. physician. IF breathing is inegulsr or 
stopped, stan resuscrtation, adminiS1er Oll)'9£!n. 

5.• Throahold Limit Value: 10 ppm 
5.5 Short Term Inhalation Llmlla: '75 ppm tor 30 min. 

5.6 Toxicity by lngutlon: G1ode 3: LO .. z SO IO 500 mg/kg 
5.7 Late Toxicity: Leu~emia 
5.8 Vapor tGas) Irritant Charae1~trlttlca: II present in high concentrations, va.pors may cause irritation 

of eyeto or res~riJtory ~yslem. ThE etied is temporary. 
5,8 Uquid or Solid Irritant Ch•r•C1•rltties: M1nimum hazard, If spilled on clothing and allowed to 

temain. may cau$e smaning and reCSOening of the sl\in. 
5.10 Odor Threahold: .£,68 ppm 

5. II IDLH Value: 2.000 ppm 

I 

6. fiR[ HillRDS 

6.1 Fl .. h Point: 1 2' F C.C. 
£..2 Flammable Umi1s In Air: 1.3•!o·7.9•Jio 

£.3 Fire Extlngul~hlng ~gents: Dry chemical, 
toam, or carbon d•0111de 

6.4 Fire Ertlngul•hlng /.gents Net IC be 
UaE-d: Water may be ine!i~clive 

6.5 Speoeit.l He:arda of Combuetlon 
Products: Not pen.nent 

6.6 Se-hevlor In Fire: Vapor is heavier than air 
af'ld msy travel cons•dE:rable distance to a 
source of •l?nltion and flash bac51. 

6.7 Ignition Temperature: 1097'F 
6,8 Electrical Hazard: Class 1, Group D 

G.S Burning Rete: 6.0 mm/min. 
6.10 ~dia~tic: Flame Temperature: 

D2t2 not available 
6,11 Stoichiometric: A.lr to Fl.lel Ratio: 

Data not available 
6.12 Flame Temperature: Date. not l!va•lable 

7. CHEMICAL REACTIVITY 

7.1 Reactivity With Water: No reection 
7.2 Auctlvlty with Common Materials: No 

reaction 
7.3 Stability During Tranaport: Stobie 

7.• Neutr&li:tinp Agentli for Acids and 
Causllca: No~ pen•nef'lt 

7 .S Polymerb:.ation: Not peninent 
'7.6 lnhlbl1or ot Polymerlutlon: 

Not peninent 

7."1 Molar Ratio (Ruetant to 

Product): D~tc not a\'ailable 
'7.8 Ae&ctlvity Group: 32 

8, WATER POLLUTION 

6.1 A.quatlc Toxicity: 
5 ppm/6 hr /minnowllethalld1stilied 
water 
20 ppm/2-' tu/sunf1Sh/iL..,/tap water 

$.2 Wat&rfowl Toxicity: Data not available 
8.3 Blolopical Oxypen Demand (SOD}: 

1 • .2 lb/lb. 10 days 
6,4 Food Chain Concentration Potential: 

None 

9. SHIPPING INFORMATION 

9.1 Grades of Purity: 
lndustnal pure .......... £19.;. •.4 

Thiophene· free ........... 99 + •.-
Nm&t•on ............... 99.o. •4 
Industrial 90•.4 ........... e5 + .,. 
Reagent .............. 99 • •..-

S.2 Storage Temperature: Open 
V.3 Inert Atmoaphere: No reQuirement 
II.C Venting: Pressure-vacuum 

10. HillRD ASSESSMENT CODE 
{Se-e Huard A.au»ment Handbook) 

A·T·U·V·W 

ll. HAZARD CLASSIFICATIONS 

11.1 Code of Federal Reguletlona: 
Flammable- liouid 

11.2 NAS Huard R~ting for Bulk Weter 
Tranaportatioa: 

C11tegory Rilling 
Fnel.............. 3 
Health 

Vapor lrrit~"ll. .......•.. 
LiQuid or Soha lmtant ....•.... 

Poisons .•••••.....••.••••...• 
Water Folution 

Human Tox•city ............ .. 
AquatiC To)~City ...... ., ..... .. 

Aesthet•c Et1eet. ............ .. 
Reactivity 

Other Cherruce.ls . .. . .. . ...... 
V..'alet •••.•••••..•••••••••••••• 

Sell Rea chOn .............. .. 
11.3 HFPA. Ha:.ard Claulfielltion: 

CateQcry Clea.a.ificatlon 
Heotth Ha.za•c (Siue} .......... .. 
Fl5mmcbihty lRed) •.••••.......• 
ReaCtiVity (Yellow) •.•...•.•••.. 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Phyalc:al State at 15'C and 1 atm: 

12.2 Mole-cular w .. ight '78.11 
12.3 Boiling Point at 1 atrn: 

176'F = eo.,·c = ::s:=.s·K 
12.C Fre-ezing Point 

.t2.0'F -= 5.5"C = 276.7•t< 
12.5 Critical Tem~r1ture: 

f.52.0"F = 2ae.e·c"" se~.,·K 
12.6 CrtUeal Pressure: 

710 psia "" ~e.s atm = ·.t.es MN/m2 

12.7 SpKiflc Gravity: 

C.879 !I 20'C (I;Quod) 
12.8 Uquid Surfac-e Tenaion: 

26.9 dynes/em = 0.0269 Nlm at 20'C 
12.11 Liquid Water lnter1aeilll Tension: 

35.0 dynes/em = 0.035 N/m at 20"C 
12.10 Vapor (Gu} Spe.clfJc Gravity: 2.7 

12.11 Ratio cf Spt>elllc Heats cf Vapor (Gas): 
1061 

12.12 Utent Heat cf Vaporization: 
169 Stullb -= &.11!.1 callg = 
3.9l- X 10~ J/kg 

12.13 Hut of Combustion: -17 . .t.60 Btu/lb 
= -969S U11g = --coe 0 X 10' J/kg 

12.14 Heal of Dtocompoaltlon: Not peninent 
12.15 Hut of Solution: Not peninent 
12.16 Heat of Polymtrizllion: Not penihent 
12.25 Hut of Fualon: 30 .t.S cal/g 
12.M Limiting Value; Oate no1 a\'ailable 

12.27 Rl'id Vapor Preuure: S.22 psia 

NOTES 

JUNE 1985 



• 

• 

• 

• 

• 

• 

ETHYLBENZENE ETB 

Common Synonyms 

Phtnylethl"" 
EB 

Sweet. ges.oline·hke 
odo< 

FkH!ts on wate-r. Flammable, irn\ating ..,apor is prodvc&d. 

1-~c. .. :; cc·:e:~t ... :r. ••Cu•c ..... : \C~r ~-t:i:: ;:>E"op•E- c .. c,. 
~u.• kO~i! e~ !oE-!f.cc.,.:c• ... ee t-•E&t~,.·.r; c:;:;es•ctus. E. .. ,c h.I':J~: o~·e•c:tottw·.g 

\-.,c.•uc•nr £'t-\·e~) 
S~.JI 0~ •;"1•:-(;r. 5ClrJ''f'! t .. •= CEll 111!- CE-;U:·":"nEnt 
Sto;:: c s:~-c•g£ )f :,.c!!>•~:e 
Slf) ~::'""···c E..,:' u!.E .... cter S~IIE.f to· v.o;,_ dcwn•· W;?Qf. 
tSc'E:tf l'"·C te,...:- .. e c•~:·.c•pi-0 rr:.ote•,at 
~.'Ot-t~ I~:E:· ~>,u.~"" croC P:'~T..;tiOT" tcrot!O c:e·•c•es. 

FLAMMABLE. 
Fllshbac~ e~ vapor trait may occur. 
Yff?- ~-~~~.[':1Q.~~~~--t9t~.rcJ~cli~!'s crod rut-::.e• c ... erctc:rung 

; ... ; .,rdtr,9 o.c.·EH 

Fire ~~~~~J~-~~s:~~~~~~~~~~~~:~::r.:rO! cc~~~ d•Ct•oe 

Exposure 

..._;.,." ...... ~ ._.•.;.u•,..,..,,,..-

V~POR 
lrrrtltin; to eyes, nose Inc' rrnoat. 
Yi!'~~~ .. ~l Cf.~s.e tmineu or dfffteut1 bfeathing. 
1' t>'£<::'"1 ~~ ~.(:! S~c-;:;:~: '"E cr:•4 •~•C.' 'E!.j:I''C'l•On 
1: t·u~~ .... f ·~ o•tk.u': ; .. .:- c~ge"~ 

::-·-. :o: ,._.::or .•;: ... o:::e .. •:v- •.u 

HARMFUllO AOiJATIC LIFE IN VERY LOW CONCENTRATIONS. 
Fouhng tc ahotehr,e, 
Mly M da~Ol.t$ if it en1erJ; w11er inl.akes. Water 

Pollution "-~·~,.~ 1:--::c oo:~c~--· il'"·= ... -:: .'t c .. •:1E:'~ 
~:-1•.., c-~·f•:-·~ ot "'l~E."":': ... Eter or.:r.,E-s 

I. RESPONSE TO DISCHARGE 

(Sot RooponM lhtt>odl -) 

MechiM:II conllinment 

ShoJIO be ternov9d 
Ch&rnieal and ~~ tr•atment 

3. CHUIICAL DESIGNATIONS 

3.1 CG Comp.oUbllll)' Ciau: Aromatic 
hycl•oeart>on 

:'1~ Fonnula: CtHtCI-f•CHa 

3.3 1~/UH ~tlon: 3.3/1175 
U DOT JD Ko• 1175 
u c~s Roglotry Ko• 1~1 .. 

2. LABEL 

2.1 Cotopory: Fl•mmable J;quod 
2.2 Clau: 3 

~- OBSERVABLE CHARACTERISTICS 

4.1 Phyolcal Slota ( .. ahlppod): Uquod 
u Color. Coloriess 
4.3 OOor. Aromatic 

5. HEALTH HAZARDS 

5.1 ....,_..ll'rotoct!Yt Eqlllpmont SoH-coownod !Yoathing apparatus; .. lety ptWies. 
5.2 Symptomo Following Expooure: Inhalation may caUM imlation ol nooe, dazineu. depression. 

MDCSet1te Nrii.At;on of eye with comeal irljury poss;b'e. Irritates akin and may cause blisters. 
!i.3 TrNtrMni oJ Expoaurr. INHALATION: tf ill eHeeu OCQJI', temove victim to fresh air, keep him 

warm and qu;e~ and pel medical holp prompU)'; H !Yoathing slops. give anJfoeial respirat<>n. 
INGESTION: induce vorMing only upon physician's approvaJ: materlal in tung may caUM 
chornical pneumonitis. SKIN AND EYES: prompt~)' flush Wllh plenty o! water (15 min. !0< eyO$) 
and pet meodtcalanemion: temovt and wuh contaminatlld clothing before reus.e. 

u TIIIHI>old Urn1t v-. 100 ppm 
!.5 Short Twm Jnh.»laatJon Umlt&: 2'00 ppm for 30 min. 
1.1 Tcxlctl)' by it>pHtlon: Grat!e 2: LO., - 0.5 to 5 g/kg (rat) 
1.7 Latt Toxk:tty: Data not available 
1.1 Vapo< (Goa) Irritant Cl\arKtoriltk:a: Vapo<S cauoo moderate imlation such that peroonnel will 

find hoph c:oncenuations unpleasant. The oftoct io tompo<ary. 
U Liquid c< Solid Irritant Cl\ar»>t.riatlca: Cousos s.man;ng ol the s!Un and fi,.t-dogree burns on 

ahor\ eJ:POfoUI'•: may cau.e secondary bums on long exposute. 
1.10 Ode< Threohold: 1•0 ppm 
I. 11 IDLH v-. 2.000 ppm 

6.1 
6.2 
6.3 

6. rJRE HAZARDS 

Fla•h Point BO"F O.C.; ~9'F C.C. 
Flammable Umtts In Air: 1,0...,.-6.7% 
Fire E:rtlngub.hlng Apenta: Foam (most 

effective), water fog, Clirbon dioxtde or 
dry chemical. 

6.4 Fire Extlnpulahing .&.pent& Not to be 

UMd: Not peninent 

6.5 Spe-claJ Huarcb of Combu•tlon 
Products: lrrit&ting vapors rue pener&ted 
when heated. 

f..IS Behavior In Fire: Vapor is heavier than air 
and may tra1.1el conslderab~ disUince to 
the source of ipnrtion and flash b6ck. 

6.7 lgnttlon Temp&rJ1ure: 860'F 

E.l Ehoc:trical Huard: Not pertinent 
6.S Bumlr.g R1te: S.S mm/min. 
6.10 Adlabatlc Flamt Temperzture: 

Oat& Not Availa~le 

(Contin<JOdj 

7. CHEMICAL REACTIVITY 

7.1 Re•ctlvlty Wtth W1ter: No rEi&Ction 
7.2 Raactlvhy with Common lrbtt-rlala: No 

reaction 
7.3 Stability During Tranaport: Stable 

7.4 NeutrJ~Ilzlng Apenta tor Aekta and 

C1u1tlc:a: Not peninent 
? .5 Potyme-rlutlon: Not peninent 
7.15 lnhlbttor of Potymerlz.a11on: 

Not pertinent 

7.7 lrllolar R•tlo {Reactant to 

Product): Data Not Available 

7,1 R••ctlvtty Group: 32 

8. WATER POLLUTION 

1.1 ~quatlc Tcxlclt)': 
29 ppm/96 hr /bfuegiii/TL.Ifresh water 

1.2 Waterfowl Toxlctty: Date not e"ailabkJ 
1.3 Biological Oxypon o.tnand (BOOt. 

2.6% (lheor.). 5 d>ys 

u Food Chain Coneentrat~ Pot•ntt.l: 
None 

9. SHIPPING INFORMATION 

s.t Gr.oea Of Purity:: Research grade: 

99.98%; pure g•ade: 1?9.5%; technical 
grade: 99.0% 

u St~ T•mP*rature: Arnbtent 

u Inert Atmoaphert: No requirement 

u Vantl~: Open (flame arTester) or 
pressure-vacuum 

JO. HAZARD ASSESSMENT CODE 

(S+e H&l.lircl ASHa..nant Handbook) 

A·T·U 

ll. HAZARD CLASSIFIC~TIOHS 

11.1 Code of Ftodtor•l R~1.1111Jona: 
Flammable liquid 

11.2 HAS Huard Rating for Bulk W11ar 
TranaportaUon: 

Oate-pory Rating 
Fire .................................................. . 
H£:ahh 

Vapor Irritant ............................. .. 

Liquid or Solid Irritant ............... . 
Poisons ....................................... . 

W2ter Polution 

Hum&n Tc1ucity ......................... .. 
AqLUitic T O)l:iCity ........................ .. 

.£.esthetic Etfe-c1 ......................... . 
Reactivity 

Other Chemicals ....................... . 

Water ......................................... .. 
Set: RE~ection.............................. o 

11.3 NFPA Huard Ctaa.tt~Uon: 

Cotogory Cla .. Jflcotlon 
Heat1h HUIHd (Slue) .................... . 

Flamm~~~hty IRed) .•••••••••••..••••••••••• 
Ae11ctivtty (Yellow)......................... 0 

]2. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 ,Phy•QI sate 1t 15'C •nd 1 atm: 

l<luid 
12.2 W~ular Wolght 106.t7 
12.3 Soiling Point at 1 1tm: 

2i7.2"F • 13S.2"C • •09 • .C"K 
1~.4 FrHzlng PtHnt 

-13S"F a: -PS"C a: 1?S"K 
12.5 Crt1k:ll T..mpt>rature: 

6!11.0"F • S.C3.9"C = 6'\'7.1"K 

IU Crttlcol PtHaUro: 
~23 ps.ia - 3S.6 aim .. 3.61 MN/mt 

12.7 Sp.c:Hic: Gravity: 
0.867 at 2:l"C (l;quod) 

12.1 Uqu~ Surface TentJon: 

2e.2 dynes/em ~ 0.0292 Ntm ot zo·c 
1~.8' Uqukf Water lnterfl'clal Tenak>n: 

3S.•E oyoos/cm -= 0.035-48 N/m at 
:IO"C 

12.10 Vapor (Goa) Sp.c:Hic: Gravlt)': 
Not pel'linent 

12.11 RoUo o! SpKtllc: Hilts o! Vapor (Goat, 
1.07t 

12.12 ut.nt H11J o! Vaporization: 
14.1: Btu/lb • 80.1 cal/g • 
3.3s x , o• J/kg 

12.13 HNI of Combu1tlon: -17,?80 BJuiJb 
• -96?7 CIIIQ • .......ti13,S X 101 J/kg 

12.14 Hilt cf Doccmpool1lon: Nol pertinent 
12.15 Hut or Soli/lion: Nol pertinent 
12.16 H .. t of Potym.rtutlon: Not peninent 
1~.25 Haat of FutJon: Oau. Not Av1ilable 
1226 Umltlng Value: Data N01 Available 
12~7 R.Jd Vapor Pre...ure: O . .C psia 

6. FIRE HAZARDS (Continued) 

I. 11 Stok:hJometric IJr to Fu.l Ratio: Date Not Available 
S. 12 Flame T•mperature; Oall Not Avallabkt 
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ETHYLENE DIBROMIDE EDB 

' Common Synonym• LiQu}d Colorless Sweet DOor 

1. 2-Dibromoothane 
J Ethylene bromide 
I Bromofume 

sym-Oibtomoetl\ane Sinks in water. Foisonous vapor is produced. 
Do..·fume 40, W·10, W·15, W-40 
Glycol d•btomode 

Free::•rt9 point is SO'F, 

Stop d1scharpe 1! p=-~~~ble t:.~er. pt:-O;>•E: cway. 
1-vooC con!acl """'~~ lrc~·d' and vG~r. 
ls.olcte ~nd rem::-ve d•stha'Q~d rncre••al. 
No~1ty loca he~t:h ~11C pollu;,or. c:cntTCl ag~?ncias. 

Fire 

Exposure 

Water 
Pollution 

Not flammable. 
POISONOUS GASES ARE PRODUCED WHEN HEATED. 
\"''t.~t ~o;~·H. ~E::If·cor.:cmf-C o·est:-u•,:; t.pparctus. a!"'o ru:.her t.\·oc::.::-nf'lg 

{I~Ciu;:'i"t~ ;t:o .. e-~J. 
Cooi Hpt:SE:d COI'l1C.J~(;·~ ..,.,::""~ w~te:. 

CH.l ~Oi=. ME:OIC,t.L LJ:i. 

VAPOR 
POISONOUS IF INHALED. 
\~~~ 119E:~t~~i!~s,e end throat. 
\l b'H-1"l'"'f ~.a~ SH ;';-~: ~·~-e. e:r:lfo:1a: lf:Sp•:Ct•;:)r. 
I! t.•U;t"l•r·~ ~~ C~•:ut: Q'\'f: C:>1'9'f'1. 

~~HOUS IF SW/.UOWED OR IF SKIH IS EXPOSED. 
'F.':~:~~~e 1~0~~r-r~~:l~c~r .. ro~ <:'1d st.c.es. 
F!..!~~. ctiec;e-= E'H!: .,., •• :., ::Joer.':)' o! wMer. 
JZ: 1h. E" ES, h~IC E)'E.i•05 c,pe_.r r:~c t,lJSt• w11:-: piE"':t)· ol ... t:iet. 
!F S\\ .L.LLCWED E"':C \••:~t'T. is CO!~SCIOI.JS. ~.E.~tE v•C11!"to C•mf.. ,.,-c.;er 

c.rr-;;k 

HARMFUL iC .L.OU.L.TIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous H rt erll6~ water intakes. 

t~:;t~ lOCO: roE:l..'!:'o l;O)e ..... J,C:I'iE' O~IC:C.IS. 
t.oiof)' O;>f'C10'S 0~ t"tE2~Y .,..ale! l!'itCt.eS. 

I. RESPONSE TO DISCHARGE 
(SM R•r.ponM t.lethoda t-t.n<Sbook) 

S~ld be removed 

2. lABEL 
2.1 Cet.pory: None 
2.2 Cl .. s.: Not pertinen\ 

Chemical and physical treatment 

3. CHEMICAL DESIGNATIONS 

3.1 CG Compallblllty Clau: Hologeneted 

hydrocorboll 

3.2 Formula: BrCH,cH.er 
3.3 ltr.IO/UH DttaJpnatlon: 6.1/,605 
3.. OOTID Ho" 1605 
3.5 CAS R.;lstry Ho" 106-SS .. 

4. OBSERVABLE CHARACTERISTICS 

•· 1 Phyalcal Stato ("' ohlppod): UQuid 
•.2 Color. Colorless 
4.3 Odor: Mildly sweet; like chloroform 

5. HEALTH HI\2ARDS 

5,1 Pera.onal ProtKtiYt Equipment Canister type mask or seH..cont.ai~ air mask: neoprenE" gloves: 
chemical safety poggles. 

!.2 Symptoms Following Elpoaure: Local inflamm2tion, b'Jsters a~ ulcm on skin; irritation in lungs 
and organic injury to liver end kidneys: may be absorbed through skin. 

!,3 Trutmonl of Elpo>Urt: RemovG from exposure. Remove tonJemiruned clothing. Wash skin with 
soap and ""atM. Flush eyes wrth plenty Of water. Consun ph)'Sician. 

U Threahokl UmH Valut: 2 ppm 
15,5 Short T•rm Inhalation Umtts: $0 ppm for 5 min. 

U Tollclty by l~>pestlon: Gracie 3; LD" • 50 to 500 rng/kg 
$,7 Utt To:dchy; Deta not availe~ 
U Vapor !Gal) lnttanl Chlraotorlstlco: Vapors ceuoe e sJ;ght sman;ng of the eyes or respiratory 

systtm tf present in htgh concentr!tions. ThE: effect if temporary. 
!.t Uquki or Solid Jrrttlnt CNt"Kteriltk:a: Minimum hazard. If spilled on Clothing end &!lowed to 

remain, mey e~use smaning and reoddGning of thE skin. 
1.10 Odor Thr.ahold: Data not avalh!b'e 

5.11 lOLii Valoo: •oo ppm 

6. nRr HIDROS 

6.1 Flash Point! Not flammable 

6.2 FlamTNible Umlta In Air. Not tlamma.ble 

6.3 Fire EJ11ngulahln; Apenta: Not pertinent 
6.4 Fire Ertlnpulahlng Apern11 Hot to be 

UM>d: Not pertinent 
6.5 Sptoclal Haurda of CombuaUon 

Product&: O&composition ga!o.eS arE- to~~:ic 

lind irritating. 
6.6 Sehavlor tn Fire: ()e,eompos.es into toxic 

irriteting peses. F\E!ects with hot metals 

such es aluminum 6nd m&gn&sium . 
6.7 lgntUon Temperature: Not tlammable 
u E~ric.al Huard: Not pertinent 
6.9 Bumlng R.-te: Not tlamme.ble 

6.10 Adiabatic Flame T•mpereture: 
Dele Not Available 

6.11 Stolchlonwtrie Air to F~l R1tio: 

Dete Not A\'&il&ble 
6.12 Flaome Temperature: Det.a Not Available 

7. CHEMICAL REACTIVITY 

7.1 ReectlvHy Wtth Water: No nlt~Ction 

7.2 Roeotlvlty wnh Common lolaloriala: No 
reaction 

7.3 St.eblllty During Trana.port Stable 
7 •• H~utraltzlng A~nts for Adda and 

Ct:u .. tlc;;a; Not pertinent 
7.5 Potyme,U.tlon: Not pertinent 
7.6 lnhlbttor of Polymeriutlon: 

Not penil'lent 
7.7 Molar Ratio {Reaetant to 

Prodvet): Data Not Available 

7.8 Re&Ctlvtty Group: 36 

8. WATER POLLUTION 

e.1 Aquatk: Toxletty: 
16 ""/1/48 hr/bluegill/tresh wzter 

e.2 Water1owl l'oxlc:tty: Oeta no! evailable 
e.3 Biological Oxypon Demond (BOD~ 

Date. not eveileble 
6.4 Food Chain Concentratk>n Pot.ntbf: 

None 

9. SHIPPING INFORMATION 

So. 1 Gta-Oea of Purtty: Commercial 
~.2 Storepe T•mper~~ture: Ambient 
S.3 lner1 Atmoa,phere: No requirement 
~.4 Venting: Pressure-vacuum 

10. HIJ.ARD ASSESSMENT CODr 
(See Haurd Aa.l\.ear.ment Handbook) 

A· X 

11.1 

11.2 

11.3 

12. 
12.1 

12.2 
12.3 

1U 

1U 
12.e 
12.7 

12.e 

1a 

12.10 

12.11 

12.12 

12.13 
12.1. 
12.15 
12.1e 
12.25 
12.26 
12.27 

II. HillRD tU.SSiriCATIONS 

Code Cf F.ck-tal R~uleUotta: 
ORM·A 

HAS Hanrd Rating tor Bulk W2ter 
Trana.porllltlon: 

Fire ..... ?.:.~~.~~ ........................... ~et~ng 
Hee!1h 

Vapor lrrh.ant .............................. . 
Liquid or SOlid lrritl!nt .............. .. 
Poisons .................. -................... . 

Water Polution 
Human Toxicity .......................... . 
Aquatic Toxt:ity ......................... . 
Aesthetic: Effect ......................... . 

Fi.66ctMty 

Other CMmicels ....................... . 

We.1&r .......................................... . 

Sett Mesction ............................. . 
HFPA H&urd Cla&Siflc.t~11on: 

Cet•gory CLiu.HiceUon 
Health Huarc (Blue)..................... 3 
Fl•rnrnat>lity (Red)......................... 0 
Fi.eactivit)' (Yellow) ........................ . 

Pt!YSICAL AND CHEMICAL PROPERTIES 

Phy-.lc:al Stitt •t 1s·c •nd 1 atrn: 
t,q,;d 

NoM>cuiar W~ht 167.&6 
Bofllng PoJnt at 1 atm: 

2'6S'F .. ,:.;1'C a:: 4~'K 

Freezing Point 
•e.6'F : u·c = 2e2.0'K 

Crttk.al Tttnperature: Not pertinent 
Crttieal ff"H..,Ure: Not pertinent 
~Grsvtty: 

~.180 at 20"C (liCiu•d) 
Uqu~ Surface T•naion: 

S5.75 dynes/em -= 0.03f.7S N/m at 
2D'C 

Uquld Wat•r Interfacial T•naion: 
3€.~ dynes/em a:. 0.0365-4 N/m at 

2D'C 
Vapor (Gsa) Spoeffic Grovtly: 

Not pertin.ent 
Ratio of ~tfte H .. ta of Vapor (G .. ): 

1.109 
Lat~t-nt Heat ()f Vaporiutlon: 

e2.1 etu/rb ~ AS.6 CBIIg -
1.9, X '\01 J/kg 

H••t of Combu.ltion: No1 pertinent 
H .. t of Decomposition: Not pen;nent 
Hqt of Soh.tUorr. Not pertinent 
Heat of Potyrnerlzation: Not pertinent 
H•at of FusJon: 13.71? callg 
Umttlng Val~: Date Not Available 
R..Jd Vapor Preuur•: 0.1111 psie 

NOTES 

JUNE 1985 



• 

• 

• 

• 

• 

• 

TETRAETHYL LEAD TEL 

Common Synonyma o;1y roquid Colorless, but Fruity odor 
penetally dyaid raid 

TEL 
Lead tetraeth)'l 

Sink5 in wet&r. Pois-onous. flammable vapor is produced. 

1-vO;C. CONTACT Wli"H LlOUID Ah':: \'AF=-'0~. (t-e-p people cway. 
Wei' po~gles, se!~-conas;~n~CI b•eoth1n; f:.;l~E.·uo:s, &l'lc! 11.1b!>er ove~clothtng 

(•n:::lvd•np plc:oves). 
Stop d'scl'larpe rf possible. 

~~~ f~~!~~6~de~;~ wctt:r sp1e)' to "~r.ock de-wn" vapor. 
lsoiE.IE E."\d remo"'e d;schGtaed mcter.al. 
NC'11ty loet.l heU~h snd po:J.r.ion control c.pe-nc•es. 

Fire 

Exposure 

Water 
Pollution 

Combustible. 
POISONOUS GASES ARE PRODUCED IN FIRE. 
Containers may explodE in f11e. 
\'apoc rna)' explocSe if ~M~ w, 11n enclosed &'61. 
wu.r p~~Jes. self-contE:J ... t-e b•ee.thl:'l; C)~au;tu~. rond rubb-er cve:cloth1ng 

(11'\CiitJdlnp clOvES). 
Co"1'1~&\ fnes. hom bc,.hii'\C' bE.rn£:1 or prC1f'C1e::IIOCE.1iOn. 
FlOOd d;sct-,E.rpe E..IEI:: Wltb \lo'Eif:l. 
E)."'t~i;!uish wrth .... ster, d') e~.e-mo:al, focm, or carbon d•ox•Oe. 
Co:.~ OP::!SE-d cor.tc•ne~!: wn~ wc1er. 

C~~l ~o;o. MEDIC~L AID. 

VAPOR 
POISONOUS IF INHALED OR IF SKIN IS EXPOSED. 

~~~.l~e:~e:ii. 
If b~~Et'"11!'1s; he~ ttO~f:*d. £l'llfo C'1rf1C1EI re~pi:E\100. 
If t.•E:&t~ ..... ~ ts d•H•cu!~ P'"~ cry~n. 

UOUID 
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. 
Will burn ~es. 
J:.t-~C'"E CCI"'t2m•!'lf~E'C: CiC: .. ,·,.,p Cl"oC S~•~S. 
Fl ... sl- ct'IH:~ed' &'E:E~ ""11.1"1 p•en:y cf ""·ater. 
1F It\ EYES. hold eyeiiC::; o~n E.'lC flush 'w:':t ;:.lent)· o!. ""a1er . 
IF SWJ..LLOWED ~nd v•:t•o:- IS CO~SCIOVS, t.eve VICtim d•mk ~cter 

0' m•l~. End heVE VIC1•~ i"lO..Jt:E VO'TI11ir,o. 
IF S\',J.LLOWEC end v•:t•~· IS i.:"lCONSC:0US OF. HAVING COSVULSIONS, 

00 noth•n; EtCEP! ~H; VJC:m; wsrm. 

H~RMFUL 'rO ~OU~'riC LIFE IN VERY LOW CONCEN'rRATIONS. 
Ma)' be danpero.JS il it entfl water intakes. 

, .. 0~14)· loca~ Mel:tc &'lC wu:::•~E c•hcials 
Nctrt)' o;:.erE<tOrf c! OE6rt') wc~e: ana:kes. 

I. RESPONSE 10 DISCHARGE 

(S.. RKpOIIM llelhodo Handbook) 

lu.ue ""'atninp-polson, 

2. l..t.BEL 

2.1 Col~ Poison 
2.2 Claoa: 6 

water contlminant 
Restric1 access 
Should b& remaved 
Chemical and physical treatment 

3. CHEMICAL DESIGNATIONS 

3.1 CG Compatibility Clau: No! ~sted 

3.2 Fonnula: PD(C•H•)• 
U IMO/UN Dnlgrutlon: 6.1/16<9 
U DOT ID No• 16<9 
3.5 CAS Roglotry No• 76-00-2 

4. OBSERVABLE CHARACTERISTICS 

C. 1 Phyo.Jcal Stole (ao ahlpped): liquid 
~.2 ~ Dyed red or other distii')C'tive color. 
U Odor;Sweel 

5. HEALTH HAZARDS 

6.1 P.roonal Protoetlve Equlpmont Or panic •a;xx type caniSietface mask for short periods; ait ~ne 
type for lonpar pariods; neoprene-coaled, i<!uid-proof glove$; prolectivo goggles or loco shield; 
whi1e or light-colof~ clothing: rubber shoes or boots. 

U Symploma Following Expoaura: lnc:teased urina'l' OU!pul olleod. H e Iaroe degree ol aboorption 

from Inhalation or skin contact. may caus.e in!>Orrlnia. e)Cc:itability, delirium, coma and Oeath. Do 
not conh.IM With inorpanic ~ad. 

6" Traotmonl ol Expoo.ura: Remove \'ietim trom contaminolaid area and consun physleian 
immedi.lttl)'. INGESTION: indoce vomiting. SKIN: wnh immediately with keror.ene or liFnllar 

petrcHUfTI distmate 1o1Jo<wad by s,oap and water • 
5.~ ThrHho4d UmH Valu.: 0.1 mg!m• 
U Short Totm Inhalation Umlta: 0.15 mg Pblm' for 30 min. 
U Toxicity by lt>P*•tlon: Orol ral LO.. • 17 mg/kg 
5.7 Lalt Toxicity: Lead poisoning 
u Vapor (Gu)lrrttant Charactorlotlcs: Vapors cause t r.liglll smarting ollhe eyes or respiratOt)' 

l)'lltm H prosonlln twgh concenlrttions. The effoel is temporary, 
5.1 Uqukf or SoUd Irritant Characterisdc&: Causes amarting of tne a~Un and first-deoree bums on 

short expos.ure; miy caUM MCOI'ldary burns on long exposure. 

6.10 Odor Thtw.hold: Data nol a.tilable 
6.11 IOU! Value: •O mglm' 

6. FIRE HAZARDS 

6.1 Flaah Point 200"F C.C.; 165"F O.C. 

6.2 Flammable Umtta In "lr: 
Oet.e. not evailable 

6.3 Fire Enlnpulahlng Apent.a: Water, foam, 
dry chemical, or carbon dlcxide 

~.-1 F1re Enfn;ula.hlng Apents Not to be 

UMd: Not pertinent 
6.5 Spoelal HuJordt of Combustion 

ProdLJCtt.: Toxte pases &te P9neretOO in 
fires. 

f..& S.havk>r In Fir.: May explode in fires. 
6.7 lgntUon T•mpentura: Oeeomi)OS.es ebOve 

230'F 
6.1 E~l Hazard: Not pertinent 

6.0 Bumlng Rala: Date not evailable 
6.10 Adlabatie Flame Temperature: 

Oats not eveilable 

(Con6nued) 

7. CHEMICAL RtACliVITY 

7.1 R•KtMty Wtth Wat•r: No r6action 
7.2 R .. ctlvtty wtth Common Materbla: Rust 

and fo.Ome metals ceus.e decompoMion. 
7.3 Stability During Tran-rt: Sable below 

230"F. At hipher temperatures, mey 

cSetomle or explode when confined. 
7.-1 Neutralb:lng APt-nU tor Ack:la and 

Cau•tlca: Not pertinent 
7.5 Potym.riuUon: Not pen.inent 
7.1 lnhlbttor of Potymerlultlon: 

Not pertinent 
7.7 Wolar Rollo (R..,ctanl lo 

ProdLH:i): Oat& not available 
7.1 R•K'tlvtty Group: Oets not evaileble 

8. WATER POllUTION 

1.1 Aquoti< Toxicity: 
0.20 mg/1/96 ht/bluagiii/TI.../hesh 
water 

1.2 Wat•rfowl Toxk:tty; Date not available 
1.3 Blolos>lcal Oxyp.n Doman<f (BOD~ 

Data not eve.il.abkl 
1.4 Foocl Chain Conc:.ntra!Uon Pot•ntbl: 

Oeta not eveilable 

9, SHIPPING INFORMATION 

Sol Grado• of Purity: T echnioal 
S.2 Stor.pe Tem~tur.: Amt>ent 
s.s IMrt A~: No requirement 
8.4 v.ntJng: Pressurrvacuum 

10. HAZARD ASSESSII.ENT CODE 
{Se-e Hr.nrd Aa.w:a.ament Handbook) 

A·X·Y 

II. HAZARD ClASSIFICATIONS 

11.1 Code 01 Fe-deral Re-gulatk>na: 

Poison, B 
11.2 HJ.S Huard Rating for Bulk Wat•r 

Tran•portatlon: Not listOO 
11.3 HFPA HWrd Ctaul11catlon: 

12. 

12.1 

12.2 
12.3 
12.~ 

12.5 

12.6 
12.7 

12.1 

u.o 

12.10 

12.11 

12.12 

12.13 

12.1~ 

12.15 
12.16 
12.25 
1~ 

12.27 

Cat.gory Clu.a.I11Cition 
Heatth Huard (Slue),.................... 3 
Fl•mmabiltry (Red)......................... 2 
FiuC1ivity (Yellow) .. -..................... 3 

PHYSICAL AND CHEII.ICAL PROPERTIES 

Phyr.lcal State at 15'C and 1 otm: 
l..oqoid 

Mo~lar Weight 32~.LC 
Bolli~ Point at 1 atrn: De-compos-es 
FtHzJng Point 

-2~S·F c. -1S7"C c. 13e•K 
Crttleal T•mperature: Not pen.inent 

Crttlt:~l Pr ... a.ure: Not pertinent 

Sp.c:Kic Gravity: 
1.633 11 20·c (liQuid) 

Uquta Surf.e. T•nslon: 
2&.5 dynes/em 
= 0.0265 N/m et (est.) 25"C 

Uqu~ Water lnterf•elal T•n~lon: 
(est)'•O dynes/em ~ O.Ot N/m 11 2o·c 

Vapor (Gao) Sp.c:Hic Gravity: 
Not pertinent 

R•tlc ot SpKtfk: Haat.a of Vapor (Cu): 

Not pe:tinent 
Lat•nt H .. t of Vaport:atlon: 

No~ pertinent 
Heat of CombuaUon: (est) -7,670 Etu/lb 

• .....c.,380 call; • -183 X 101 J/kg 
H .. t of o.<»mpoa.ttk»n: Not pertinent 
Heat of Solutkln: Not pertinen1 
Heat of Potymeriutl011: Not pertinent 
H .. t ot Fualon: Oet.E not eve.ileble 

Umtung V1lue: Data not evail.able 
R•kS Vapor Preu.urt: Oste not 2VIil!lble 

6. riRE HAZARDS (Continued) 

I. 11 S1olchlomotric JJr to Fu.l Rollo: Dell nol evailab!e 
6.12 Flame TempM'a'tura: Data not avaii&Ne 
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TOLUENE TOL 

Common Synonym• 

1oluol 

ColorJess Pleasant odor 

Methylbenzene 
Methylbenzol 

Floats on water. Flammable, ini1.ating vapor is prOduced. 

Sto~ d·schiirge rt posstble. Keep prople ew2)'• 
St"t1.11 otf tcnttlor. f.OUfces &nd call file de;.t<nment. 
Stey upwind &nt:! use ...... ater SP!2)' to "r.nock down" vapor. 
Avo•d eo"'':act ~'lth ltQuu::: El'ld vapor. 
hoolE.1e e:1d rE:rncve discht.fged metenal. 
Notrfy local heal1h end pollution conlrol epenctes. 

FL.I.t.IMASLE. 
Fl~shback along vapor Uail mc.y occur. 
Ve.t>Or mey explode H ignf'led in an enclosed eree. 
Weer goQgles anC self-co~teinec b'ee!hin!; eppe•EhJS. 
E,;!rto.Jtsh ~~'>"lth d")' chernicel, 1oarn, or carbon d•Cxt::fe. 

Fire ~r~:~~~ ~~~~:.~~~~ ~~~·;~:er. 

Exposure 

Water 
Pollution 

CALL FOR MEOIC,t,.L ,t,.~D. 

V ... POR 
lrri'La1ing to eyes, nos-e and th•oat. 
If inhaled, will cause neut.ee., \'Omrting, headac::he, di:::ziness, 

difficult bre21hing, or loss of conseiovsnes.s. 
J.J.ove te 1~£-sh s•r. 
If b'e~~h1ng hes s100'~d. g•ve e~lf1Ct6l respttC.1ion. 
11 b1ee1ll.nQ orthcu!t. gtvE crygen. 

LIOUIO 
lrritati~ to skin ahd eyes. 
If twsllo ... ~. will esus.e neus-61!, vomiti~ or loss of consciousness. 
Re:TI~ve eontaminc IE-: clo;!'·un; Utd s:-.oes. 
FIJS.~ a'i'ec:£-C aree~ wr.h plenty ot ,.,-c.t&r. 
IF IN EYES. hold eveitd~ oper. C."~C Hush w.th plenty o~ wat&r. 
IF S\'tALLO'"•'EC Enc vtc:.rn ·~ CO~SCIOUS. have \'tCttm eM• ..... cter 

0~ l'T'itlk. 
DO NCi INDUCE V0Mt1"l"JG. 

O&'Werous to liiQU!tJC lrfe in h•ph concentrations. 
Fouling to shofelme. 
Mil)' be dangerous it rt ~nters water intakes .. 

t-.:ctlt} 1o:.a1 hEblth an::: wt!Chle. cffi:1als. 
,._olrt} 0~!£10~~ o• near.:-! wa:e• , ... ~Hes. 

I. RESPONSE TO DISCHARGE 

(SM Roapon10 llothodo Har><!bool<) 
Iss~ waming·high 1lammabilrty 

Evacuate atea 

2. L.I.BEL 

2.. 1 C.101>Dry: Flomm.able lkjo<l 
:l.2 CLIIa.a: 3 

3. CHEMICAL DESIGNATIONS 

3,1 CG CompoHI>Iihy Clau: AromeUc 
Hydroe&rbon 

3.2 Formula: CoH1CHo 
3.3 IMO/UH Otaigna11on: 3.2/12E'< 
3.4 DOT 10 NoJ 12~ 
3.5 CAS Re-gistry No.: 106.SS·3 

4. OBSERVABLE CHARACTERISTICS 

•· 1 Phyalcol Sl.o1t (II ahlpp.d): l.iQu<l 
.c.2 Color: Colorless 

•.3 Odor: Punpent; eronu~tie, benzene-lilo.ej 

distinct, pleas.ant 

5. HEALTH HWRDS 

s. 1 P•,..onal Prot..cttve Equlpm.nt Air-supplied mask: poggles or face shield; plastic gloves. 
5.2 Symptoms Following Expoa.ure: Vapors irri .. ate eyes and upper respiratory trie'.; eause di:ziness. 

headache, anesthesia, respiretory anest. Uquid initates eyes and ClluseS dryir"IQ ot skin. H 
npfrated, taUHS coughing, pegging, distress, and rapidly developinp pulmonary edema. If 

ingested e~us.es vomiting, griping, dlarrhea. depressed respiration. 
s.:s Tr•atment of Expoaura: INHALATION: remove to fresh air, give artif.cial respirat;on and oxy~n H 

needed; c:all a cloe1or. INGESTION: do NOT indL>Ce •omlting; call o cloe1or. EYES: fliiSh with 
water for at teas\ 15 min. SKIN: wipe oH, wesh wTth &aap alld water. 

&.• Thraahokj UmH Valu•: 100 ppm 
5.5 Short T•nn lnhalltkm Umlta: 600 ppm tor 30 min. 
U Toxicity by ln~ullon: Grade 2: LOoo ~ 0.5 10 5 g/kg 
5,7 Lat• To:dctty: Kidney and lfver Oama99 may follow in;estion. 

5.1 Vapor (G01) 1m11n1 Charac1trltllcs: Vapors """se • ong~1 omorting ot the eyes or res;>re101)' 
system H present in h+;h concenUJtions. The effect ts temporary. 

6.9 Uqukl or SoUd lrrttant Chltrac1.,-tatlca:. Minimum ha%erd. H spilled on clothino end allowed 10 
uunain, rNty caUM smarting and reOdening of tl'.e sk.in. 

5.10 Odor Threallold: 0.17 ppm 
E. 11 lOLII Voluo: 2,000 ppm 

6. FIRE HlliRDS 

6.1 Fl,..h Point •O'F C.C.; 5S'F O.C. 
6.2 Flamrn.ble Umtts In Air. 1.27•A·7% 
6.3 Fire Ertlnguiahlng ,&.penta: Carbon dioxide 

ot dry chemical ior small tires, ordinary 
to&m tpr larpe fires. 

5.C Fir~ Ertlnpui..tllng Agents Not 10 be 

UMCI: Water rnay bE: ioetlectfve 

E.S SpK:lal Huarda of Combustion 
Pte-ducts: Not perlinent 

6.6 Sehl:vlor In Fire: Vapor is heevier than air 
and may ,ravel t cons,der&ble dlst&nce to 
e. source of igni1ion and flesh b&ck. 

E.7 Ignition Temperature: 997'F 
6.8 EIKtriCIII Huard: Class I, Group 0 
6.P sumlng Fbte: S.7 mm/min. 
6.10 Adiabatic Fla~ Tempe-rature: 

Data not ev&ileble 

tConHnued) 

7. CHEMICAL REACTIVITY 

7.1 Rea.ctlvlty With Water: No re!C1ion 

7.2 fluctlvlty with Common W11teriala: No 
reaction 

7.3 Sublli1y O"rlng Tranaport S1able 
1.• N•utrallzlng Ape-nta for Ack:la and 

C..ustlc:s: Not pertinent 
7.5 Polymertz.atton: Not pertinent 

7 .fi lnhlbhor of Polyrneriutlon: 
Not pertinent 

7.7 t.loiat R1Ho (Reactant to 
Ptoduc1): Date not available 

7.8 Reactlvtty Group: 32 

8. WATER POLLUTION 

8.1 .._quallc Toxk:lty: 
1180 mg/IJPS hr/sunftsh/TL..,/.f,resh 
water 

11.2. W•t•r1owl 1'ox\c:tty: Data not avalletH& 

&.3 Blologlc.al Oxy~n Dermtnd (BOD): 

0%, 5 days; 36% (1h&or), 6 deys 
e.• Food Cllalt"' ConcentraUon Pot•ntiaf: 

None 

9. SHIPPING INFORMATION 

9.1 Gr;d .. of Purity. Research, reepenl, 
niUetio,..,.all 99.8 + %; industrial: 
contains~ + %, wrth 5% k)iene and 
small amounts of ben:en& end 
nonarometjc hydrocarbons; 90/120: 
~ss putE then industrial. 

U Storage TM~perature: Ambient 
5.3 Inert Atmoaphen: No requirement 
S.4 Vanlln~: Open (!lome ones1er) or 

pressure-vacuum 

10. HWRD ASSESSMENT CODE 
(Sot Huard Aa.wu~T~ent Handbook) 

A·T·U 

ll. HWRD CL.I.SSIFICATIONS 

11.1 Code of Fe-deral Rtogulatkm&: 
Flstnrnable lioutd 

11.2 HAS Huard RatlnQ for Bulk Water 

Tran•J>ONtlon~ 

C.t~ory Rating 
Fi•e ................................................... 3 
He!tth 

Vapor Irritant............................... 1 
LiQuid or Solid lrrhant ............... . 

rotsons ....................................... . 
Wcter Folution 

Human Toxicity .......................... . 

AQue.ttc Toxicny ......................... . 

f..es;hetie Et1ec1 ........................ .. 

MEiectMty 
Other Chemicals ........................ 1 
V:r'eter ........................................... 0 
Self F;.eeC1ion ............................. . 

11.3 NFPA Huatd Ciautftcl:tlon: 

C.111>ory Cla .. lflca11on 
H6~tth Ha.:ard ISive)..................... 2 
Fl&mm&bilny (Ged} ........................ . 

Fi.eactwrty (YeiiO'IY) ......................... o 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Phyalcal Stolt t115'C or><! 1 otm: 
l.ioo<l 

12.2 Mo~Lir W•lght 92.1~ 
12.3 Solllog POint at 1 atm: 

231.,·t: = 11o.e·c = ss3.s·K 
12.~ FtHzJng Point 

-13!?'F ... -9s.o·c .,. 11s.2·K 
12-S Crttic:al T~perature: 

60S.,"F = :;1e.e•c Q 591.S"K 
12.6 Critical Pr....ure: 

596.1 psia = 40.55 etm .... <.108 
MN/mt 

12.7 Spe-ct11cGravtty: 

0.86i 11 20'C ~;g";dl 
12.8 Uquk$ Surface T•rWon: 

29.0 ~/em = 0.0290 N/m at ~·c 
12.V Uquld Wat•r lnt•rl•clal Teralon: 

36.1 ctynestern - 0.0361 Ntm at ~5"C 
12.10 Vapor (Goal Spoc!fk Gravity: 

No: pertinent 

12.11 Rallo ot Spt¢1fle l!otla ot Vopor (Gu~ 
1.089 

12..12 Latent Hut of Vaportutkm: 
155 Stvllb .., 86.1 callg -= 
::..61 X 10' J/kg 

12.13 Heat of Combustion: -17,~30 Btu/lb 
= -96&6 cel!g ... ~05.5 x 10' J/kg 

12..14 H•at of C.COmpoa.ffion: No1 pertinent 
12.15 H•.t of SolutJon: No1 pertinent 
12.1fi Haat of Polymeriutk)n: No1 pertinent 

12.25 H•1t of fU5ion: 17.17 tallg 
12.26 Umh:lng Value: Oa~ not evailable 

12.27 R.td Vapor Pr•-.sure: 1.1 psi& 

6. FIRE HI<ZAROS (Continued) 

6.11 Stoichiometric Air to J=u.l RttJo: DAta not available 

fl.12 Flame Temperatura: Data not ev11ilable 
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m-XYLENE XLM 

Common Synonyms 

.3·Dimeth)'t!>enzene 
. flo! 

Watery liquid Colortes.s Sweet odor 

Floats on water. Flimmabfe, irritllting vapor is produced. 

~lc; clr!>CI"oorge rf ~C!.SI~~ ~:n-p PE-Oplf' E:~·ay. 
C~l: f••e de-p;:,o·vne:r.t, 
.t.vooC CO!"I1CiCt W\11"1 hou1: G"'d VE::IOt. 
lso!tcle end' re:":'"oO\'E drsc.hE.'peC rrw;terial. 
foio\rt)' lo:al hec1tt• .r:.nC' poll1.:hon co~-.uo: epencies. 

Fire 

Exposure 

Water 
"::oJiution 

FLAMMABLE 
Flrsshback along \'apor tre.il may occur. 
Vapor may txplode If ig:nh&d in an enclosed area. 
\-\ E:&r ~EI!·C~ ... ~~P"Jf'C b'E:Elt'l.r.g c.;>p~rc:~us. 
E>:tJn~..~:sl-: wz~h teem. c~ cher.-uu;l, or cal"tton diox•de. 
Wcter me': be I'"'IEt:'E:!Ive 0" 1•re. 
COO~ E)"j)C.!~C' CC~"·1CH'IE'~ wr.h Yl-'£1er, 

V~POR 
lrrit.ating to eyes, nose, and tl'lroal 
II inhaled, will cause he&Ciche, drfficutt bre6thing, or loss of 

consc>ousness. 
MO\'E IC !•e~~' &!1, 

If b•E:E:1Mi~; t.;:,! s:o;:xc-d. ~·~·e crt:!•C•EI resp:rctJon. 
II t•ecthii'JE IS c~•:ull, g•ve CY:iJE-r'l. 

UOUID 
lrmating to skin 1nd eyes. . . • 
If fw~llow&d. wm caus.e Musea, vomiting, or loss of consciOUsness. 
;;E-!":"o:ve CO""otf-;, .. ,£1EC CICt"•~,, EriC Sl"1oeS. 
F'I.JS!", £~E-:I£!C C'H!. w'!h ;.>H•T)" cf ""'ii1E-T 
IF :•~ EYES. ~.:.r:::: heh:~ o~r. c.~•C ~h.:~!"; With plenty ol ""eter 
IF s~\·.t.u.ow::::: o;~:: V•C!o'T IS co•.:SCIO:.JS, have \'ICt.:':"l drmk wc.ler 

or n:lt;. 
~C NOT I''C1 . .'CE \'01J.i"it1,G. 

HARMFUL TO AOUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Fo .. lii~ to sho<eline. 
May be dBr\QetOUS H h enters water intake:. 

to,;ot-ty IOC!! heC.f!~ f"'C: w,IQ!rlE O!i1CI61S. 
Nc~·~ o;>e•uo·~ ol nuo::~y water l"'':c.~es. 

l. RESPOIISE TO DISCH~RG£ 

(S.. RoaponH ... thodl Handt>ool<) 

lssae waminpohiQh flammability 

2. lABEL 
2.1 Cat~ory: Flammable liquid 
2.2 Clloa: 3 

ShOuld be rerno.~&d 
Ctlerniealend physical trntment 

3. CHEMICAL DESIGNATIONS 

~. 1 CG Compatibility Cllu: ~rornati< 
Hydrocarbon 

:1.2 Fonnl.ria: m-CtH,(CHt)l 
3.3 IMO/UN O.algMtlon: S.l!/1307 
U DOT 10 No" ,307 
U C.lS Roglatry No" ,08-36·3 

~. OeSER\IABLE CHARACTERISTICS 

•· 1 Phyalcol Slllte (aa ahlpp.d): Uquid 
u Coloc. Colorless 
•.3 Odor: Lt'ke ben:ene; ch&rae1eristie aromaHc 

S. HEALTH HillRDS 

5.1 P•r..onal Prct.ettve Equlpmt~nt Approved canister or air·suppt~ mask: poggles or face 'hteld; 
plastic gloves and bOOts. 

u Symptom• Followlns Elpoaure: Vapors coU>e headache and dizziness. Liquid irriU!Ies eyes and 
•kin. If taken into lunps, causes s-evere coughing, distress, and rapidly Oeveloping pulmonary 
edema. H ingesl&d, couSfs IIIUSOl, vomilins, crampo, headache, and coma; can be fatal. Kidney 
and r;.,.r damape can occur. 

5.~ TrNtrMnt of Eapow,..: INHALATION: remove to fre~ air; edminister artificial respiration and 

OX)'PI'n tf required; call a doc1or. INGESTION: do NOT induce vomiting; call a doctor. EYES: 
flush with water for at least 15 min. SKIN: wipe off, wash wi'lh soap and water • 

li.4 ThiHhold UmH Valuo: ,00 pPm 

$.5 Sl>or1 T.rm In hall !Jon Umlto: 300 ppm for 30 min. 

U Toxicity by lnpootlon: Grade 3; LOoo - 50 to 500 g/kg 
5.7 Ute Toxlctty; Kfdney and liver dlm~pe. 
1.1 Vapor (Gat) lrrttant Charactarbtlca: Vapo!'S cause a slipht smarting of the eyes or respiratory 

system If prnent ln high concentrations. The effect i5 temporary. 
u Uquld or Solid lrTIIant Charaotori111ca: Minimum hazard. H spilled on ctothins and allowed to 

remain. m1y c:lus-i •martin; and reddening of the skin. 

I, ID Odor Threollold: 0.05 ppm 
&.11 IDL.li Valuo: ,0,000 ppm 

6. FIRE HillRDS 

6.1 Fl.aah Point &4•F C.C • 
6.2 AammatM Umtts in Air: 1.1%--6 . .C% 
6.3 Fire Ertingulahlng Apenta: F~m. dry 

chemical, or carbon dioxide 

U Fire Ertl"9ulahlng A~nll Nol to bo 
U...C: W2ter may be inetfectiYe. 

6.5 Spoelll Huards of Combu•llon 
Products: Not pertinent 

6.6 Be-havior In Fire: Vapor is h&avier th&n ajr 
end may travel considerable distance to s 

source ot ignitton and flash b6ck. 
6.7 lpnttion T•mp.raturt~: 986"F 
U EJ.otrlcol Huard: Class 1. Gtoup 0 
6.P S.umlng R•t•: s.e mm/min. 
6.10 Adlabltlc Flame T•m~,..ture: 

OBUi not available 
6.11 Stoichiometric: Air to FLIOI Rallo: 

O&ts not avail.&ble 
6.12 Flame T•mp.rature: 06t.s not evailabkl 

7. CHEMICAL REACTIVITY 

7.1 R .. etMty Wtth W•t.r: No re&ction 

7.2 Ructlvlty with Common llal•rlals: No 
resr;:tion 

7.3 Slloblllty During Transport SIBbie 
7 .~ NeutnU:z.lng A'*"t.a for Aek:l• ~ 

CausUea.: Not pertinent 
7.5 PoJyme-riutlon: Not penioent 

7.6 lnhlbttor c1 Pofymertution: 
Not pertinent 

7.7 Nolar Rltkl (FI .. ctant to 
Product): Oat& not eveilsbte 

; .8 F1e.acttvtty Group: 32 

8. WATER POLLUTION 

0.1 Aq~tk: Tcxlctty: 
22 ppm/PS hr /bluepiii/Tl./fresh water 

1.2 W•1•rfcwl Tcx~ Oete notavailatMe 
1.3 llloio9lcol Oxy~n o.mand (BOO~ 

0 lb/lb. 5 deys; 0% (theor.). B days 
!.4 Food Chain eonc.ntraUon Pot.ntillt 

Osu not available 

9. SHIPPING INFORM~TION 

M Gro<fea of Purtly: Research: 9!1.99%; 
Pure: 99.9%: Technical: 99.2% 

t.2 Storape T.,.perature: Amt>ent 
u II'M'rt Atrno.phMa: No requirement 

u VonHns: Open (llame anester) or 
pressure-vacuum 

JO. HillRD ASSESSMENT CODE 
(S.. Hazar<! ..,_._t Handt>ool<) 

A·T·U 

ll. HillRD ClJiSSIFICATIOHS 

,1.1 Cod< of F..s.n.J Rogull1lon&: 
Flam~ liquid 

11.2 HAS Hazard R•ting fot" Bulk Water 
T ranaportat~on: 

tatogory R>tlns 
Fire ......... f. ....................................... . 
Health 
V~lni'..ant ............................... 1 
Uquid or Solid lni'.ant................ 1 
Pe>rs.ons ........................................ 2 

Water Fotution 

Human ToxQty .......................... . 
Aquatie Toxicity ........................ .. 
Ae$1heti< EHoct •• , ..................... .. 

R .. ctMiy 

Other ChErmie&.ls ...................... .. 
Ws1er .......................................... . 
Self Me.&etion ............................. . 

11.3 HFPA Ku.ard Cia...mc.tkm: 

Catogory C!u.alflcatlon 
Haa.tth Huard (Bive}..................... 2 

Flammabllny (Red) ....................... .. 
Re&ctivity (Yellow) ....................... .. 

]2. PHYSICAL ~liD CHEMICAL PROPERTIES 

12.1 Phy-'cal SUI• .t 1!i'C attd 1 atm: 
UQuid 

,2.2 ~r We-ight 106.16 
,:z.~ Solllns Polm at 1 atm: 

~S . .C"F ., 131.9"C .. 405.1"K 

12.4 fi'HziOSPolnt 
-!><.l!"F - -<7 .9'C - 225.3"K 

12..5 Crttk:ar T .m~raturr. 
s~.e·F - s.ts.e·c """ 617.0"K 

12.1 Crttlcal"'-oure: 
513.e atm """ 34.95 psia -= 3.540 
MN/m* 

12.7 Sp.c!llc Gravity: 
0.116< al 20"C ll<tuid) 

12.1 UqulciSurfi>COTomlon: 
28.6 cTfne$/cm ~ 0.0286 N/m at 20"C 

12.t UqLI\cl Wator lntorfoclal Tenolon: 

36.4 Dynes/em • 0.0364 Ntm at ao·c 
12.10 Vapor (Gal) Spoc!foc Gravity: 

Notpe!'tinent 
12.11 Ratio of Sp.c!llc Keall of Vapor (Gal~ 

1.071 
12.12 Lat.m liNt of Vaporization: 

1•7 Btu/lb - 61.9 cal/g -
3.;.:; X 'O' J/kg 

12.13 Keat of Combuatlon: -17.55<1 Btu/lb -
-9752.• cel/g • -c.os.31 X 101 J/kg 

12.14 Hut of Docompo>ltion: Not pertinent 
12..15 HNt of Sollltion! No1 peninent 
12.11 liNt of Po1yrnoriul1on: Not pertinem 
12.25 liNt of Fusion: 26.01 cal/g 
12.2$ Umltlns Value: OaU! nolovallable 
12.27 Rold Vapor "'-oure: 0.3>1 psia 

NOTES 
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Diesel Oil (fuel oil ~2) 

Physical and cher-icnl descriptio~: flammnble, slightly v~scous broYn 

liquid obtained fro~ the distillation of crude petroleum. Diesel oil 

is a mixture of hydrocarbons, predooinately unbranched alkanes of 

10-16 carbon atoms ~ith smaller a~ounts of aromatic and polynuclear 

arocatic hydrocarbons (P/~~ 1 s). Diesel oil floats on ~nter, having a 

specific gravity of less than 1. 

Uses: fuel for trucks, ships, and trains. 

Toxicity: Because of their ~ater solubility and carcinogenicity, 

benze:le and PAH 1 s are the chenicals of. health concern in diesel oil . 

Benzene, found in trace a~ounts in diesel oil, is know~ to cause 

leuk~ia, a cancer cE the blood fo~!ng cells: P.~~ 1 s as a class 

(1-lOZ 1n diesel) are considered to be carcinogenic to a number of 

animal spcckcs. 3cnzo(a)pyrcne is one o£ the ~ost co~~only found and 

carcinogenic PAE. of 10-16 carbon atc~s, ~hich make up 

the bulk of diesel oil, are o£ less concern due to their very lo~ 

~ater solubility and lo~ toxicity. 

Concentration Guidelines nnd Standards: The maximum tolerable 

concentration for diesel oil ~n drinking ~ater in 100 ug/1, due to 

organoleptic (t~stc ~nd s~ell) consicer~tions. Tne EPA Office of 

Drinking Water reco~ends that the short te~ concen:rations of P~~'s 

in drinking ~atcr not ~xceed 25 ug/1. This is the 7 day suggested no 

adverse response level (S~ARL) a~d docs not take into account the 

long te~ cancer risk. These concentrations should be tolerated only 

in e~ergency situations ~here ~o other higher quality water source is 

available. _,. 
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Naphthalene (c 10n8) 

Phvsicnl and Chemical Description: vhite crystalline ~olid vith a 

chars.cterintic 11moth ball" odor. Naphthalene is more dense than 

water (sp. gr. 1.145) and has a solubility of 30,000- 40,000 ug/1 @ 

2s•c. It melts at so•c but vill nublime (volatilize from a solid) at 

room temperature. Naphthalene is considered a polynuclear aromatic 

~yd~ocarbon (Pf~). 

Uses: inte~ediate 1n dye production and formation of solvents, 

lubricants, and motor fuels. UDed directly as a moth repe1lant. 

Toxicity: Naphthalene may be absorbed by inhalation, ingestion or 

skin or eye contact. Chronic ~~posurc can cause cataracts, kidney 

cisease and red blood cell breakdo· ... -:1,· e:::;pccially in infants and 

individuals deficient in the cnz~e G6PD. Naphthalene has been shovn 

to be nor~utagenic snd noncarci~ogenic. 

Classification: P.azardous Substance (EPA) 

Hazsrdous Waste (EPA) 

Priority Toxic Pollutant (EPA) 

Persistance: Naphthalene can oxidi=e in the presence of light and 

air, 50! after 14 days in one study. Microbial degradati~n has also 

been demonstrated in the laboratory in solutions as concentrated as 

3.3 ug/1. Little breskdo~~ is expected, hovcvcr, under the dark, 

annerobic condition~ characteristic of in-situ eround vater . 



• 
Physical and Chemical Description: colorless, monoclinic crystals 

sol~ble in ~ater, 1,000-1,300 ug/1 @ 2.5°C 1 specific gravity= 1.179. 

Phc~anthrenc is n P~~. 

Uses: dyes, explooivco, a natura'l cons titucnt of coal tar and of 

• ciesel oil (0.35Z). 

Toxicity: Phenanthrene hao been identified as a mild allergen and 

hu=an de~l photosensitizer. Limited ncutc and chromic animal 

expcricents sho~ it to be of low to moderate toxicity. 

Classification: none 

• 
Fluo~ene (ClJHlo) 

Phvsical and Che~ical Desc=i~t~on: Co~busti~le white solid having a 

censicy of 1.20 and a ~a:e~ solubility of 1980 ug/1. 

Uses: Manufacture of dvestu£:s. ---- . 

• Toxicitv: Little specific in:ormation lS available a~out the toxicity 

of :luorene but it is a polynuclear aromatic hydrocarbon (PP~), a 

group uhich contains known human carc~nogens. 

Classification: None 

• 

• 
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5.0 SITE CONTROL 

5 .1 ZONATION. The general zonation protocols that should be employed at 
hazardous waste sites are described in Chapter 8. 0 of the CLEAN HASP. The 
site-specific zonation that will be used for this project is described as 
follows. The site is not classified as a hazardous waste site and, therefore, 
no zonation procedures will be used during this project. However, whenever 
possible, non-intrusive procedures such as paperwork, equipment preparation, 
etc., will be conducted away from the site. 

5.2 COMMUNICATIONS. When radio communication is not used, the following air 
horn signals will be employed: 

HELP three short blasts ( ) 

EVACUATION three long blasts ( ) 

ALL CLEAR alternating long and short blasts ( . ) 

5.3 WORK PRACTICES. General work practices to be used during ABB-ES projects 
are described in Chapter 9. 0 of the CLEAN HASP. Work at the site will be 
conducted according to these established protocol and guidelines for the safety 
and health of all involved. Specific work practices necessary for this project 
or those that are of significant concern are described as follows. 

Work and sampling will be conducted in Level D clothing and equipment . 

Hanahan.HSP 
FGB.04.91 (CLEAN.01) 5-1 
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6.0 DECONTAMINATION AND DISPOSAL 

All personnel and/or equipment leaving contaminated areas of the site will be 
subject to decontamination, which will take place in the contamination reduction 
zone. General decontamination practices used during ABB-ES projects are 
described in Chapter 13.0 of the CLEAN HASP. 

6.1 PERSONNEL DECONTAMINATION. The site is not classified as a Hazardous Waste 
Site, therefore, stringent decontamination practices are not warrante~. 

6.1.1 Small Equipment Decontamination Small equipment will be protected from 
contamination as much as possible by keeping the equipment covered when at the 
site and placing the equipment on plastic sheeting, not the ground. Sampling 
equipment used at the site will be used only once or will be field cleaned 
between samples with soapy water (Alconox), rinsed with clean water, rinsed with 
an approved Quality Assurance/Quality Control solvent, and final rinsed with 
organic free water. 

6.1.2 Heavy Equipment Decontamination No heavy equipment is planned to be used 
during this project . 

6. 2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. All disposable 
protective gear, decontamination fluids (for both personnel and equipment), and 
other disposable materials will be disposed of at the site. Decontamination 
fluids (i.e., methylhydrate [e.g., split spoons and groundwater sampling pump]) 
will be stored in amber glass bottles. Disposable materials (e.g., gloves and 
Tyveks™) will be bagged and disposed of properly . 

Hanahan.HSP 
FGB.04.91 (CLEAN.01) 6-1 
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7.0 EMERGENCY AND CONTINGENCY PLAN 

This section identifies emergency and contingency planning that has been 
undertaken for operations at this site. Most sections of the HASP provide 
information that would be used under emergency conditions. General emergency 
planning information is addressed in Chapter 14. 0 of the CLEAN HASP. The 
following subsections present site-specific emergency and contingency planning 
information . 

7.1 PERSONNEL ROLES, LINES OF AUTHORITY. AND COMMUNICATIONS. The site HSO or 
the Health and Safety designee is the primary authority for directing operations 
at the site under emergency conditions. All communications both on- and off-site 
will be directed through the HSO or designee. 

7.2 EVACUATION. Evacuation procedures at the site will follow those procedures 
discussed in Chapter 14.5 of the CLEAN HASP for upwind withdrawal, site 
evacuation, and evacuation of the surrounding area. Evacuation from the DFSP 
facility will be conducted with all personnel meeting at the main facility gate 
at the northwest corner of the site. Evacuation will proceed by travelling south 
(left) on North Rhett Boulevard, away from the site . 

7.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured on-site 
will be rendered first aid as appropriate and transported to competent medical 
facilities for further examination and/or treatment. The preferred method of 
transport would be through professional emergency transportation means; however, 
when this is not readily available or would result in excessive delay, other 
transport will be authorized. Under no circumstances will injured persons 
transport themselves to a medical facility for emergency treatment . 

Hanahan.HSP 
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8.0 ADMINISTRATION 

8.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate in 
downrange activities at this site have been reviewed and certified for site 
operations by the Project Manager and the HSS. Certification involves the 
completion of appropriate training, a medical examination, and a review of this 
site-specific HASP. All persons entering the site must use the buddy system, and 
check in with the Site Manager and/or HSO before going downrange . 

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL: 

*+ Ken Busen 

*+ Peter Redfern 

*+ Jay Koch 

*+ Alan Stodghill 

*+ Kevin Warner 

OTHER CERTIFIED PERSONNEL: 

* FIRST-AID-TRAINED 
+ CPR-TRAINED 

Hanahan.HSP 
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*+ Joe Daniels 

*+ Andrew Harvey 

*+ Kathleen O'Neil 

*+ Peggy Layne 
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8. 2 HEALTH AND SAFETY PLAN (HASP) APPROVALS. By their signatures, the 
undersigned certify that this HASP will be used for the protection of the health 
and safety of all persons entering this site . 

8 . 3 FIELD TEAM REVIEW. 
information in the HASP. 
requirements of the HASP. 

NAME: 

DATE: 

SITE/PROJECT: 

Hanahan.HSP 
FGB.04.91 (CLEAN.01) 

I have read and reviewed the health and safety 
I understand the information and will comply with the 

8-2 
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8. 4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all 
on-site personnel and kept in the Support Zone during site operations. It is not 
a substitute for the Medical Surveillance Program requirements consistent with 
the CLEAN HASP. This data sheet will accompany any personnel when medical 
assistance or transport to hospital facilities is required. If more space is 
required, use the back of this sheet. 

Project: 

Name: 

Address: 

Home Telephone: Area Code 

Age: Height: Weight: 

In case of emergency, contact: 

Address: 

Telephone: Area Code 

Do you wear contact lenses? Yes ( ) No ( ) 

Allergies: 

List medication(s) taken regularly: 

Particular sensitivities: 

Previous/current medical conditions or exposures to hazardous chemicals: 

Name of Personal Physician: 

Telephone: Area Code 

Hanahan.HSP 
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8.5 EMERGENCY TELEPHONE NUMBERS. 

Police Department 

Primary Hospital (U.S. Naval Hospital 

Alternate Hospital (Baker Hospital) 

Base Fire Department 

Off-site Emergency Services 

Poison Control Center 

National Response Center 

Regional USEPA Emergency Response 

Site HSO: Alan Stodghill 

General Site Supervisor: Ken Bus en 

Project Manager: Peter Redfern 

ABB Environmental HSM: C.E . Sundguist 

Hanahan.HSP 
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(803) 747-5711 

(803) 743-5130 

(803) 744-2110 

(803) 744-4073 

(803) 744-4073 

(800) 962-1253 

(800) 424-8802 

(800) 414-8802 

(904) 656-1293 

(904) 656-1293 

(904) 656-1293 

(207) 775-5401 xlOl 
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8. 6 ROUTES TO EMERGENCY MEDICAL. FACILITIES. 
assistance for the site is: 

U.S. Naval Hospital 
Charleston, South Carolina 

The primary source of medical 

DIRECTIONS TO PRIMARY: Take Rhett Ave. (Hwy 136) south to Park Circle. Turn 
right and drive around Circle until you reach Montague Ave. Go west on Montague 
Ave. until you reach Interstate 26. Take Interstate 26 south approximately 3.5 
miles. Hospital is on the right side of the Interstate. See Figure 8-1. 

The alternate source of medical assistance for the site is: 

Baker Hospital 
Charleston, South Carolina 

DIRECTIONS TO ALTERNATE: Take Rhett Ave. (Hwy. 136) south to Park Circle. Turn 
right and drive around circle until you reach Durant Ave. Go west on Durant Ave. 
until you reach Rivers Ave. Take Rivers Ave. south approximately 1. 5 miles. 
Hospital is on the left side of Rivers Ave. See Figure 8-1 . 

Hanahan.HSP 
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0 1/4 1/2 3/4 

FIGURE 8-1 

ROUTE TO U.S. NAVAL HOSPITAL 
AND BAKER HOSPITAL 

SITE SPECIFIC 
HEALTH AND SAFETY PLAN 

DEFENSE FUEL SUPPLY POINT 
HANAHAN,SOUTHCAROUNA 
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The Occupational Safety and Health Act of 1970 provides job safety and health protection 
for workers by promoting safe and healthful working conditions throughout the Nation. 
Requirements of the Act include the following: 

All employers must furnish to employees employment and a place 
of employment free from recognized hazards that are causing or are 
likely to cause death or serious harm or employees. Employers 
must comply with occupational safety and health standards issued 
under the Act. 

Employees must comply with all occupational safety and health 
standards, rules, regulations and orders issued under the Act that 
apply to their own actions and conduct on the job 

The Occupational Safety and Health Administration (OSHA) of 
the U.S. Department of Labor has the primaxy responsibility for 
administering the Act. OSHA issues occupational safety and health 
standards, and its Compliance Safety and Health Officers conduct 
jobsite inspections to help ensure compliance with the Act. 

The Act requires that a representative of the employer and a 
representative authorized by the employees be given an opportunity 
to accompany the OSHA inspector for the purpose of aiding the 
inspection. 

Where there is no authorized employee representative, the 
OSHA Compliance Officer must consult with a reasonable number 
of employees concerning safety and health conditions in the 
work"Place. 

llllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!!lllllllllllllllllllllllllll!l!lll!llllllllllllllllllllll:ll:l:lllllllllllll:lllll 
Employees or their representatives have the right to file a complaint 
with the nearest OSHA office requesting an inspection if they 
believe unsafe or unhealthful conditions exist in their workplace. 
OSHA will withhold, on request, names of employees complaining. 

The Act provides the employees may not be discharged or dis­
criminated against in anyway for filing safety and health complaints 
or for otherwise exercising their rights under the Act. 

Employees who believe they have been discriminated against may 
file a complaint with their nearest OSHA office within 30 days of 
the discrimination. 

If upon inspection OSHA believes an employer has violated the 
Act, a citation alleging such violations will be issued to the 
employer. Each citation will specify a time period within which the 
alleged violation must be corrected. 

The OSHA citation must be prominently displayed at or near the 
place of alleged violation for three days, or until it is corrected, 
whichever is later, to warn employees of dangers that may exist 
there. 

The Act provides for mandatoxypenalties against employers of up 
to $1,000 for each serious violation and for optional penalties of up 
to $1,000 for each nonserious violation. Penalties of up to $1,000 
per day maybe proposed for failure to correct violations within the 
proposed time period. Also, any employer who willfully or 
repeatedly violates the Act may be assessed penalties of up to 
$10,000 for each such violation. 

Criminal penalties are also provided for in the Act. Any willful 
violation resulting in death of an employee, upon conviction, is 
punishable by a fine of up to $250,000 (or $500,000 if the employer 
is a corporation), or by imprisonment for up to six months, or by 
both. Conviction of an employer after a first conviction doubles 
these maximum .,.. .. ,,~H'; .. c 

I~t~:~:~:~:~:~:~:~:~:~~~~~t:;:~:~:~:~:~ 

While providing penalties for violations, the Act also encourages 
efforts by labor and management, before an OSHA inspection, to 
reduce work"Piace hazards voluntarily and to develop and improve 
safety and health programs in all workplaces and industries. 
OSHA's Voluntaxy Protection Programs recognize outstanding 
efforts of this nature. 

OSHA has published Safety and Health Program Management 
Guidelines to assist employers in establishing or perfecting 
programs to prevent or control emplyee exposure to work"Jllace 
hazards. There are many public and private organizations that can 
provide information and assistance in this effort, if requested. Also, 
your local OSHA office can proivde considerable help and advice 
on solving safety and health problems or can refer you to other 
sources for health such as 

Free assistance in identifying and correcting hazards and in improv­
ing safety and health management is available to employers, without 
citation or penalty, through OSHA-supported programs in each 
State. Thse programs are usually administered by the State labor 
or Health department or a State university. 

POSTING INSTRUCTIONS 

Employees in States operating OSHA approved State Plans should 
obtain and post the State's equivalent poster. 

More Information 
Additional information and 
copies of the Act, specific OSHA 
safety and health standards, and 
other applicable regulations 
may be obtained from your 
employer or from the nearest 
OSHA Regional Office in the 
following locations: 

Atlanta, Georgia 
Boston, Massachusetts 
Chicago, Illinois 
Dallas, Texas 
Denver, Colorado 
Kansas City, Missouri 
NewYork,NewYork 
Philadelphia, Pennsylvania 
San Francisco, California 
Settle, Washington 

(404) 347-3573 
(617) 565-7164 
(312) 353-2220 
(214) 767-4731 
(303) 844-3061 
(816) 426-5861 
(212) 337-2325 
(215) 596-1201 
( 415) 995-5672 
(206) 442-5930 

Washington, D.C. 
1989 (Revised) 
OSHA2203 

Elizabeth Dole, Secretaxy of Labor 

U.S. Department of Labor 
Occupational Safety and Health Adminstration 

Under provisions of1itle 29, Code of Federal Regualtions, Pan 1903.2(a)(l) employers must post this notice (or a facsimile) in a conspicuous place where notices to employees are 
customarily posted. 
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ABB Environmental Services, Inc. 
2571 Executive Center Circle East 
Suite 100 
Tallahassee, FL 32301-5001 
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